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In what better way can your salesmen drive home the standards that 
typify your equipment, inside and out? 

To buyers, a WESTON on the control panel establishes at a glance 
a conviction of rigid specifications and sound engineering sense. It 
talks quality louder than words. 

In addition, WESTON dependability continues to work for you 
after the equipment is sold. Assuring a true check on the operating 
conditions, it protects the machine itself, and the reputation of its 
builder. 

Be sure of the full benefits of proper instrumentation by making 
sure each instrument you build-in is a Weston. The WESTON en- 
gineer in your vicinity will be glad to cooperate on any instrument 
problem, and aid you in choosing the instruments best suited to your 


needs . .. Weston Electrical Instrument Corporation, 578 Frelinghuy- 


sen Avenue, Newark, New Jersey. 


WESTON 


Ustruments 
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Ruild-in 


WESTONS 


A wide range of WESTON In- 
struments are now being ‘‘built- 
in’’ on welders, dryers, plating 
andotherelectrochemical equip- 
ment, sound recorders and elec- 
tronic systems, therapeutic and 
scientific apparatus, and wher- 
ever a close check on electrical 
quantities is vital to operation 
and control. There is also a 
WESTON Instrument available 
for your built-in requirements. 
Let us send full details. 


i; ceil 
wore iy 














S. B. 


H. G. DOOLEY G. F. 


Associate Editor 


PAUL WOOTON, Washington Correspondent 


Coming 
Features 


Convention Issue — 


May 22 


Believing that future stability of 
the light and power industry de- 
pends on the correlation of se- 
lective load building with 
planned system evolution, ELec- 
TRICAL WoRLD presents as_ the 
theme of its annual E.E.I. Con- 
vention Issue—Building For 
Growth. 


E.E.1. 


Leaders of thought and action in 
the industry will discuss aspects 
of system evolution from the 
point of view of System Plan- 
ning for Co-ordination With Load 


Building and Planning Load 
Building Growth. The editors 
believe that this presentation 


will stimulate constructive think- 
ing along lines of sound industry 
i lanning. 


E.E.1. 


Convention 


Report 


A full report on activities at the 
E.E.1. convention in Chicago, 
June 1 to 4, will be presented 
in the issue of ELecTRicaL 
Wortp of June 5. This report, 
prepared by editors in attendance 
at the convention, will appear in 
ELectricAL Wortp immediately 
after the convention closes. 


Economic Additions to 
Generating Capacity 


Soon to be presented in a com- 
ing issue is a simplified yet accu- 
rate method of comparisons for 
determining the best plan for 
making plant extensions with due 
regard for 
over a period of years. 


system performance 


FOUNDED IN 1874 


WITTIG D. T. 
Statistical Editor 





+ + 


HOWARD EHRLICH, Vice-President 


WILLIAMS, Managing Editor 


BRAYMER E 


Assistant Editor News Editor 


W. K 


BEARD, 


Jr., Manager 


READ BY ELECTRICAL MEN FOR 63 YEARS 


DALTON WHITE 





and Editor 


A. E. KNOWLTON, Associate Edito 


FRANK H 
Western Editor 


Cc, W. LEIHY 


CONTENTS 


MAY 8, 1937 


Operations of Major Utilities. 


INNES H. S$ 


Pacific 


Tabular operating data in Supplement accompanying this issue 


Live Line Tests Find Defective Bushings . . . . 


Detachable Instruments Extend Production 


Metering 


Cement Plants Modernize the Electrical Way . . . 


Significant Trends in Utility Economies . . . . . 


Selling Rural Service for Mutual Profit . . . . . 


Watch for Vibration on Rural Conductors . . .. . 


Carter Field on Washington Events . . . . . . 


Letters to the Editor 35 
Editorials 37 and 56 
Field Operating Practices 70 
Industrial Electrification 76 
New Engineering Ideas 80 
Building Up the Load 84 
Men of the Industry 88 


Manufacturing and Markets 
New Equipment 

Recent Rate Changes 
Municipal Items 

Sales Opportunities 


Book Reviews 


Index of Advertisements 





VoLUMRE 


107. 


Cont 


its Copyrighted, 1937, by McGraw-Hill Publishing 

- Company, Inc. 

‘LECTRICAL WORLD-—Published every S : 0 i i 

- AL : shed every Saturday. Price 25 Publication Office: 

ext t copy. Subscription rates: United States, Canada, 7 Be . fie 

ota: Central and South American countries, $4 a year; all Editorial and Executive Offices: 
aon countries, $6 or 24 shillings a year. Entered as second- 

488 ma 


ter November 16, 1936, 
Branch 0 fices: 
. 8: 
St., San I 
Washingt: ns 


Boston . Philadelphia ; 


\tlanta, Ga. 





Y ‘ at Post 

» under the Act of March 3, 1879. 
520 North Michigan Ave., Chicago; 883 Mission 
rancisco; Aldwych House, Aldwych, London, W.C. 2; 


Cleveland; Detroit; St. 


NuMBER 19 


Office at Albany, 


James H. McGraw, Jr. 
Printed in U. S. A. ee 


Chairman 
Howarp EHRLICH 
Vice-President 


Cable Address: 


Louis ; 


McGRAW-HILL PUBLISHING 


MCGRAWHILL, 


COMPANY, 


KNOWLTON 
New England Edito 


Coast Editor 


92 

96 
116 
118 
122 
126 
142 


INC. 


99-129 North Broadway, Albany, N. Y. 


MALCOLM MoIR 
President 

B. R. PuTNaM D. 
Treasurer 


New York. Member A.B.P 


JaMes H. 
Honorary 


330 W. 42d Street, New York, N. Y. 


McGraw 
Chairman 


Cc. McGraw 


Secretary 


Member A.B.C 


































































































































































guiinoser > Sayeed ee 


OKONITE-CALLENDER 


UR te ode nari ee Ae eee 


OIL-FILLED 


YT EL te rh (Gf ables 


Okonite-Callender oil-filled cable provides an economical 
means of solving many problems that arise in operating 
high-voltage, underground systems. 


Among the important advantages of oil-filled cable are: 


Smaller outside diameters 
Greater insulation stability 
Greater allowable current carrying capacity 


It is recommended that oil-filled cable be given considera- 
tion in plant problems involving high-voltage, underground 
cables. We offer an active, practical engineering service for 
assistance in such studies. Our bulletin on oil-filled, paper 
insulated cables will be mailed upon request. 


THE OKONITE COMPANY 


Founded 1878 





HAZARD INSULATED WIRE WORKS DIVISION 
THE OKONITE-CALLENDER CABLE COMPANY, INC. 


EXECUTIVE OFFICE: Amy, 60PASSAIC, N. J. 
New York Boston Seattle Buffalo Chicago Dallas Detroit Atlante 


Philadelphia Los Angeles Pittsburgh St. Louis Washington San Francisco 


Factories: Passaic, N. J. Wilkes-Barre, Pa. Paterson, N. J. 


OKONITE QUALITY CANNOT BE WRITTEN INTO A SPECIFICATION 
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Proposes Variable Ratio 
Register Watt-Hour Meter 


To the Editor of ELecrricaL Wortp: 


We have developed in the laboratories 
of the University of Washington a watt- 
hour meter which we call a variable ratio 
register watt-hour meter. Comments and 
criticism from the readers of the ELECTRICAL 
Wortp on the principles involved in this 
meter will be appreciated. 

When developed as a standard meter we 
think it would have the following charac- 
teristics and accomplish the following 
results: 


1. It takes into account one of the basic 
laws of economics in the sale of a commod- 
ity, “the law of supply and demand.” 

2. It will automatically register at a lower 
rate during off-peak hours and at a higher 
rate during peak hours, and could take the 
place of different schemes for metering off- 
peak loads now used. 

3. It will, combined with the ordinary 
maximum demand attachment, register higher 
maximum demand during peak hours than 
during off-peak hours. 

4. It would have the tendency to raise 
the daily load factor of distribution lines 
and central stations, since the consumer 
would have some incentive for staying off 
peaks whenever possible. 

5. It could be used as a straight billing 
meter, or preferably, in conjunction with 
another standard meter or a standard regis- 
ter on the same meter, it could be used to 
obtain a monthly factor 


variable ratio registration 





std. ratio registration 
which would be a modifier for billing pur- 
poses much the same as average monthly 


power factor is a modifier for monthly 
billing. 


Essentially, the system consists of a stand- 
ard watt-hour meter, whose registering train 
has been altered by introducing therein a 
drum and wheel. The position of the wheel, 
driven by the drum, is altered by a clock 
mechanism, so that the wheel travels the 
length of the drum in twenty-four hours. 
The shape of the drum may be made to fit 
any desired rate schedule. 

G. R. Suuck, 
Assoc. Prof. of Elec. Eng. 
University of Washington, Seattle. 


Seelye O ffers Correction 


To the Editor of Execrrica, Wort: 


I would like to call your attention to er- 
‘rs which appear in the February 13 issue 
of Evecrrican Wortp and with which I am 
‘omewhat closely concerned. 

page 42, in quoting my discussion of 
* paper at the A.ILE.E. convention, I am 


et 3 


quoted as saying “that we lost only 75 trans- 
formers in three years on the Detroit System 
due to secondary shorts and overloads.” My 
statement was that the average for three 
years was 75. 

Also, in referring to banked transformers, 
I am quoted as saying “there have been 
only four instances of cascading in several 
years experience.” The figures I gave were 
that there were only five cases involving 
more than four transformers over a period 
of eighteen months. 


Howarp P. SEELYE, 
Engineer Detroit Edison 
Company. Detroit, Mich. 


Ambient and Preloading 
Are Important 


To the Editor of Evecrricat Wortp: 

The position taken by Mr. Williams in 
his article in the ELtecrricat Wortp, Janu- 
ary 30, 1937, that correction for arcing 
time should always be made, and corrections 
for preloading and ambient temperature 
made only when unusually close co-ordina- 
tion is desired, does not seem to be justi- 
fied by an analysis of his supporting data. 
Take, for example, the 75-amp. standard 
type fuse at 500-amp. load, which was men- 
tioned in the discussion. His figure 9 (a) 
shows the melting time to be about 0.7 
second. It is reasonable to expect a pre- 
loading of 60 per cent, which from his figure 
ll gives a correction factor of 0.85. A 10 
degree C. increase in ambient temperature 
can also be expected, which gives a 2.5 
per cent reduction and reduces the 0.85 
correction factor to 0.825. When this fac- 
tor is applied the curve melting time of 0.7 
second is reduced to about 0.58 second, or 
a reduction of 0.12 second. Now as regards 
arcing time, his figure 10 shows the correc- 
tion for arcing time, at 500 amp., 7.5 kv., to 
be about 0.028 second. Since the correc- 
tion for preloading and ambient is more 
than four times the correction for arcing 
time, the contention that arcing time is of 
major importance and _ preloading and 
ambient temperature of minor importance 
does not seem to be well supported. 

The general impression regarding the mag- 
nitude and importance of arcing time, is 
somewhat exaggerated, due in part to one 
method in which time-current data have 
heen presented in the past. Two sets of 
curves were presented, one showing the 
minimum melting time and the other show- 
ing the maximum total clearing time. The 
erroneous assumption was sometimes drawn 
that the difference between these two curves 
represented arcing time, while in reality a 
large part of the difference was variations 
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in melting time due to normal fuse link 
inaccuracy. This method of presenting time- 
current data lacks the flexibility which is 
now in demand, it being impossible to deter- 
mine from such curves just what part of the 
difference is due to arcing. 

Melting time is the only part of the total 
clearing time which is closely related to the 
fuse link, arcing time being largely a func- 
tion of the line constants and of the charac- 
teristics of the cutout in which the fuse 
is used. So when dealing with a univer- 
sal fuse link which is suitable for use in 
various different cutouts and on various 
different circuits, curves which show only 
melting time, at some specific ambient tem- 
perature and with no preloading, are desir- 
able. Such curves provide an accurate and 
sound basis upon which to start, and allow 
for individual preloading, 
fuse inaccuracy, differences in ambient, and 
arcing time as may be deemed advisable. 

E. F. Boorue, 
Test Engineer 
James R. Kearney Corp. 
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Pennsylvania Power Not Fined 


To the Editor of Evectricat Wortp: 


In the Exectrican Wortp of April 10 
the following paragraph appears on page 63: 

“Before the old commission ceased to 
function it fined the Pennsylvania Power 
& Light Company $63,850 for failing to file 
a power contract. The commission stated 
that the company failed to submit a power 
contract with the Lehigh Valley Transit 
Company of Allentown, as ordered in 1933. 
The fine was imposed on the basis of $50 
for each 
1933.” 

This paragraph refers to an order made 
by the Public Service Commission of the 
Commonwealth of Pennsylvania, which was 
succeeded on April 1 by the Pennsylvania 
Public Utility Commission. We wish to 
call your attention to the fact that the 
writer of the article of which this paragraph 
is a part was misinformed as to the order 
made by the old commission. The fine re- 
ferred to was imposed on Lehigh Valley 
Transit Company and not on Pennsylvania 
Power & Light Company, as stated in the 
article. However, the new commission has 
revoked this order, including the fine, and 
held that the arrangement in question is a 
lease which requires the approval of the 
commission. The parties to the arrangement 
will, of course, proceed to comply with this 
ruling and submit a form of lease for ap- 
proval. 


day’s violation since September, 


J. S. Wise, Jr., 

President 

Pennsylvania Power & Light 
Company, Allentown, Pa. 
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Tell Labor the Facts 


The average man has two: basic economic 
values to guide him in his social progress. The 
first is what he earns for his labor, and the 
second is what he has to spend for the essential 
commodities of food, clothing and shelter. The 
difference between the two, or surplus over bare 
necessities of life, is his measure of getting 


ahead. 


In the struggle of labor and a sympathetic 
liberal government in this country to widen this 
wage surplus, ironically enough the attack has 
very largely been aimed at the very industry 
that has made the greatest contribution toward 
the social advancement of labor—the electrical 
industry. But does labor know these facts? 


Labor knows, of course, that rates for elec- 
tric service have always trended downward, even 
when the costs of living were going up, but 
even so labor believes that the rates are still too 
high. Hasn't his government told him so? 
What the worker doesn’t know is that for one 
week’s work he can have light for a year, and 
refrigeration and the numerous other conven- 
iences that are behind the average customer's 
bill. Does he know how many weeks it would 
take a wage earner in France, or England. or 
Germany, to get the same electric service as he 
enjoys in this country for one week’s toil? 


Moreover, the industry has made it easy for 
him to get these conveniences in this country. 
How many weeks of work will it take here to 
buy any of the major electrical appliances and 
how many more weeks would it require of his 
foreign cousins? 





What does the worker know of the social 
advantages of electricity in his employment? 
Labor has been taught to believe that power 
applied to machinery has robbed men of much 
of the opportunity to work. Does the worker 
know that the electric power that drives these 
machines has made the short. week possible— 
possible to earn a better living in forty hours or 
less a week than his father or grandfather with- 
out that power earned in seventy hours a week? 


Does labor realize that electricity has made 
higher education possible for the many by pro- 
viding longer hours of light? That it has made 
possible a wide range of entertainment; that by 
reducing household drudgery it has lengthened 
the youth of housewives; that in a hundred 


ways. or more, it has contributed to better 
health? 


In these days of social change industry 
owes more to labor than to meet it around the 
table of collective bargaining. It owes the truth 
about industrial processes and progress. The 
leaders of today’s social revolution look either 
to communism or to that other form of Eu- 
ropean rule where government is not of and by 
the people, but over the people. Surely Ameri- 
can labor, a large part of which has its roots 
in Europe, is not willing to go back to a stand- 
ard that holds no hope of freedom, no reward 
for initiative, no chance for individual expres- 
sion. 


The electrical industry, which has con- 
tributed so much to the social progress of the 
American workman, should take the initiative in 
bringing the facts to its own employees and 
to the public. 


IT TOOK 
THREE MINUTES 


Three minutes was required to raise 

and set this 4-ton, 130-ft. Douglas fir 

pole in its concrete footing. Twenty- 

three of these 130-footers, together 

with more than 200 others of various 

sizes from 65 to 130 ft., are being 
set at Riverhead, Long Island, to support a new antenna system to be used by 
RCA for transoceanic broadcasting. Setting of these Weyerhaeuser poles was done 
with the aid of a 75-ft. gin pole, mounted on skids so that it could be moved from 
one pole location to another in an upright position. 
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Table I—Data on Output and Peak Load of Largest Gener: 
in North America, 1930—1936€ 


Public utility, lighting, power and electric railway systems in the United States, Canada and Mexico having output in excess of 10 


1936 
| Seem | Peak Lead Outpat Peak Lead 
Peak Load on for Year d on 
| (30-Minute) Generator (Including (30-Minute) Generator 
Incl, Purchased Stations Purchased Incl. Purchased Stations 


Energy (30-Minute) Energy) Energy (30-Minute) 
Kw. Kw. Kw.-Hr. Ww. Kw. 

(See Note a) | (See Note a) (See Note a) | (See Note a) 
(3) (4) (6) (7) 


1935 1934 


Output System Output 
for Year Peak Load for Year 
(Including (30-Minute) (Including 
Purchased [Incl Purchased} Purchased 
Energy) <a Energy) 


Kw.-Kr. w. Kw.-Hr. 
(See Note a) 
(8) (9) (10) 


Peak Load 
Peak Load on 
(30-Minute) Generator 
Incl. Purchased Stations 


Energy (30-Minute) 
w. w. 

(See Note a) (See Note a) 
(11) (12) 


Output 
for Year 
(Including 
Purchased 
Energy) 
Kw. -Hr. 


(13) 


Company or System 


Pure 
Energ 
Kw. 
(See Note 
(14) 


Incl. 


(5) 


(0) 


United States 
Niagara Hudson Power Corporation (C) 


1,232,700 |(0) 1,122,900 | 7,558,595,370 }(0) 
| Consolidated Edison Company of New York, Inc. (//) 


1,449,000 1,446,000 | 6,038,989,792 | 
9,700 4,911,965, 108 
997,000 633,000 | 4,553,748,000 | 
800,120 769,945 | 4,430,934,941 I(0) 


831,000 837,000 | 3,606,748,855 
645,400 3,492,531,808 
671,000 656,200 | 2,933,174,400 
582,225 502,750 | 2,531,677,314 
416,392 399,342 | 2,405,317,201 


529,400 2,321,187,373 | 
491,900 2,261,068,011 (0) 


1,155,400 
1,307,000 
857,900 
953,000 
733,000 


745,000 
561,900 
557,200 
526,600 
374,784 


498,600 
408,120 


1,019,600 
1,231,000 


577,000 
733,000 


746,000 
560,000 
554,000 
510,000 
370,300 


421,500 
406,200 


7,063,367,862 | 
5,493,400,000 
4,463,309,951 
4,191,045,000 
3,819,332,352 | 


3,210,338,623 
3, 139,306,603 
2,534,561,100 
2,269,424,555 
2,068, 152,932 | 


2,188,886,998 | 
1°942,585,912 


1,098,900 
1,224,000 
827,800 
892,000 


6,393,718,637 
5 
4 
4 
628,000 | 3 
3 
2 
2 
2 
\ 


,278,800,000 
418,302,218 | 
041,115,000 
401,515,706 


098,745,669 | 
»917, 592, 590 
i3e 957,700 
7 


1,046,700 |(o) 

1,176,000 
754,800 
885,000 


823,300 
1,104,000 


504,750 


5,968,613,505 }(o) 
5,015,100,000 | 
4,048, 123,590 | 
3,801,321,000 © 


923 
1,189 
728 


| Commonwealth Edison Cc 855 


| American Gas and Electric Company—Interconnected System...... 


} Philadelphia Electric Company System............00-eeeeseeeees 
| Southern California Edison Company Ltd 
| The Detroit Edison Company 
} Public Service Electric and Gas Company (N. J.). 
American Water Works and Electric Company, Incorporated. . 


2,946, 680,745 | Shas. eo 
2,772,640,491 | 
1,908,671,712 
2,038,096,250 
1,657,437,659 


2,011,436,299 |(o) 


675,000 
516,300 
481,800 
489,700 
320,309 


472,700 
391,340 


619,000 
506,800 
415,200 
463,250 
305,501 


» 135,937,213 | 


488,900 
,781,782,229 |(o) 


306,061 


451,900 
390,720 


(0) 


| New England Power Association 
| Alabama Power Company 


87,775,852 {(o) 
19,797,790 {(o) 


Union Electric Light and Power Company (Mo.) and Subsidiaries. .. 
Duke Power Company = 
Public Service Company of Northern Illinois 


Pennsylvania Power & Light Company (0) 
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Georgia Power Company {0 
The Cleveland Electric Illuminating Company.. 


| The Montana Power Company 


| Consumers Power Company 

| Columbia Gas & Electric Corp. and Subsidiary en 
| Super-Power Company of Illinois... 

The Milwaukee Elec. Ry. & Light Co. and Affi. Cos. . 

| Consol. Gas Electric Light & Power Co. of Baltimore. . 


| Pennsylvania Water & Power Co. and Safe Harbor W. P. Corp. (f). 1 
| The Edison Electric Illuminating Company of Boston 
Chicago District Electric Generating Corp 


! Northern States Power Co. (Dela.) & Subs............ 0.200 e ee eee ee 


| Ohio Edison Company (0) 
Carolina Power & Light Company 

Puset Gouna Power 'G Light: Company «i... ose c.60 cc os sisccees sewed 
The Washington Water Power Company 

The Tennessee Electric Power Company. . 

City of Los Angeles Bureau of Power and 4 ‘ight... 


| Eastern Penna. & N. J. Group (Associated G. & E. vc ied 
Louisiana Power & Light Company.. 

| Potomac Electric Power Company & small affiliate. 

Tennessee Valley Authority | 
| Public Service Company of Indiana (L).............. 0: ee eee eens 


Utah Power & Light Company.. 

Kansas City Power & Light Company. 

| The Connecticut Light and Power Company 

Portland General Electric Company 

| N. Y. State Elec. & Gas Corp. Group (Assoc. G. & E. System)..... 


Virginia Electric and Power Company 
| Northern Indiana Public Service Company 
Houston Lighting & Power Company 
Oklahoma Gas and Electric Company 

The Ohio Public Service Company 


The California Oregon Power Co...........0. cece ccc ec ee ceeeenccboees 


Texas Power & Light Company (0) 
The Toledo Edison Company 
Idaho Power Company 


Hetch Hetchy Water Supply, Power Division 


Central Maine Power Company 

Los Angeles Gas and Electric Corporation 

The Hartford Electric Light Co 

Louisville Gas and Electric Co. (Dela.) & Subs 
Constituent Utility Cos. of Western Mass. Companies. 


South Carolina Group (Associated Gas & Elec, System) 
Minnesota Power & Light Company 

Western Peansylvania Group (Associated G. & E. System) 
Indianapolis Power & Light Company 

Central Illinois Public Service Company 


Public Service Company of Colorado 

New Orleans Public Service Inc 

Rochester Gas & Elec. Corp. (Associated G. & E. System). . 
Texas Electric Service Company 

The Nevada-California Electric Corporation 


errr rr rrr errr rrr rr 
Arkansas Power & Light Company 

City of Seattle — Dept. of Lighting 

Northwestern Electric Company 

Chelan Electric Company 


Salt River Valley Water Users’ Association 

The Columbus Railway, Power and Light Company 
Central Illinois Light Company 

Kentucky Utilities Company 

The United Illuminating Company 


426,260 
487,000 
227,298 


348,800 


ee ee eww wae 


342,900 
353,868 
243, 300 


329,901 
308,000 
218,400 
300,976 
285,200 


334,000 
320,966 
200,472 


227,700 


236,160 
219,240 
189,700 
189,000 
230,300 


176,300 
113,262 
179,000 
213,500 
152,560 


143,260 
135,100 
149,504 
145,000 
127,845 |( 
127,600 
123,210 
111,000 


111,800 


112,850 
109,000 
81,797 
83,500 


104,660 
120,700 
102,300 


137,700 
90,341 
88,560 
94,750 

106,500 


89,690 
96,000 


285,568 


262,200 
367,000 
330,780 
354,868 
243,300 


300,677 


167,000 


334,000 
278,000 
200,472 
252,534 
220,800 


196,040 
214,440 
178,840 
115,000 
221,300 


163,300 

96,000 
152,000 
213,500 
114,500 


126,880 
135,100 
124,443 
141,000 

62,245 


127,300 
82,470 
110,400 
97,689 
100,200 


106,252 
101,680 
98,000 
78,667 


129,700 
90,800 
126,330 


137,700 
90,341 
88,160 
83,750 
63,400 


88,260 
96,000 
71,700 
87,900 
58,300 


81,500 


68,000 
104,000 


87, 600 


2,199,210,159 
2,176,845,717 


(m) 
(m) 


2,024,118,676 | 


1,730,569,000 
1,644,711,861 
1,642,301,476 


(0) 
(m) 
(0) 


1,641,550,963 | 


1,496,867,000 


1,490,798, 238 
1,438,882, 101 
1,380,641,300 
1,366,640,698 


g 1,328, 130,859 


1,320,075, 100 
1,266,044,573 
1,254, 106,000 
1,246, 344,509 
1,128,924,530 


1,045,703,550 
1,044,906,000 
1,005, 192,931 
952,522,929 
928,501,406 


867,950,911 
793,819,000 
778,927,009 
770,638,780 
764,850,403 


{©) 
j(0) 


|(m) 
(e) 


©) 
i(m) 


|(m) 
(0) 


I(0) 
|(m) 
(0) 
(0) 


(0) 
1(0) 
(m) 


736,702,289 | 
721,326,331 | 


700,104,324 


659,643,000 | 
618,534,386 (0) 


605,217,645 
603,143,250 
591,679,000 | 
588,952,421 
577,088,586 


553,826,970 
535,205,000 
523,217,218 


517,962,065 | 


514,178,624 


512,988,292 
501,340,860 
475,956,243 
475,854,030 
461,609,000 


461,352,925 


459,590,649 | 


440,968,830 
421,304,957 
421,145,327 


416,803,900 


416,139,000 j( 


415,012,030 
401,644,000 
400,127,799 


393,795,000 
391,061,000 
387,637,000 
384,310,000 
375,068,790 


370,930,038 


361,293,300 | 


356,040,640 
352,543,548 
349,324,000 


389,548 


440,000 |( 


193,531 


304,800 
295,000 
325,909 
333,782 
203,400 


281,878 
308,530 
225,000 
262,718 
244,300 


328,500 
321,842 
196,776 
243,534 
179,600 


237,360 
205,435 
170,720 
152,900 
183,200 


170,400 
105,428 
169,000 
180,000 
131,870 


115,160 
132,400 
137,053 
130,000 

88,552 


110,500 
88,016 
99,800 
97,689 

104,500 


98,950 
89,200 
98,000 
69,680 
83,700 


89,640 
102,700 
88,900 
81,448 
85,600 


127,700 
90,225 
83,472 
82,150 
87,200 


79,320 
79,000 
80,147 
75,383 
65,700 


74,280 
55,300 
88,000 
80,227 
55,770 


62,000 
70,000 
62,667 


354,000 
234,272 


295,000 
286,640 
333,782 


102,500 
328,500 


251,000 
196,776 


108,300 
153,200 


180,000 
108,700 


2,009,565,810 | 


1,792, 111,249 | 


1,696,756,840 | 
1,522,748,500 | 


1,403,252,940 
1,445,556,056 
1,457,969,255 
1,292,318,000 


1,233,811,914 
1,252,490,212 
1,346,251,000 
1,210,496,055 


g 1,113,560,084 


1,429,694,400 
1,224,562,906 
1,168,934,000 
1,098,471,563 

876,899,592 


1,059,547,400 
914,812,000 
854,380,000 
782,935,160 
798,261,643 


795,377,813 
572,219,000 
725,463,909 
386,600,000 
642,607,543 


564,307,000 
652,654,977 
632,021,404 
583,071,000 
505,251,769 


531,014,980 
463,600,194 
517,942,000 
507,655,960 
453,088,903 


515,252,331 
448,880,000 
492,963,903 
434,959,000 
507,977,590 


459,905,610 
437,156,341 
341,336,209 
423,211,350 
460,014,000 


419,331,583 | 
407,968,000 | 


400,303,230 
360,488,633 
368,717,938 


354,295,874 
339,545,000 
384,512,454 
357,959,000 
355,878,311 


354,800,000 
346, 829, 000 
349, 967, 300 
351,536,000 
365,072,000 


260,516,149 
316,027,352 
291,344,894 
323,462,105 
308,338,000 


(0) 


(m) 


(0, h) 


348,220 
410,000 
182,605 


310,000 
270,000 
282,500 
307,828 
169,500 


221,330 
257,860 
223,500 
227,410 
209,600 


293,900 
288,545 
199,536 
225,448 
163,000 


239,720 
192,568 
143,420 
130,000 
171,300 


148,400 
106,377 
164,000 
133,000 
120,900 


95,510 
126,200 
116,716 
118,000 

23,488 


102,900 
75,160 
90,000 
89,270 
95,000 


86,940 
91,000 
91,120 
66,756 
83,600 


91,740 
93,800 
78,700 
77,530 
78,100 


130,300 
72,669 
79,560 
72,100 
83,200 


71,950 
69,500 
75,729 
77,957 
61,300 


68,950 
55,200 
85,000 
68,529 
40,780 


49,070 
63,100 
52,443 
62,800 
70,000 


41,748,841 
601,519,733 


»482,348,500 


1,9 
1,7 
1,812,642,254 
1,6 
1,6 


06,988,603 
41,905,510 


, 
’ 
? 
> 


| 

I ’ ’ 

1,217,650,000 

1,029,299,544 
799,540,789 


1,103,009,000 
851,144,000 
762,886,000 
721,676,085 
744,453,705 


583,409,000 
662,832,609 
200,352,000 
580,038,341 


518,737,000 
626,908,653 
565,072,385 
541,574,500 
475,868,791 


520,749,516 
409,796,055 
482,255,000 
462,518,117 
437,060,257 


488,083,257 
444,191,000 
430,527,039 
429,712,000 
302,306,335 


448,791,884 
501,995,113 
308,367,633 
420,498,440 
430,668,000 


389,470,295 
321,952,000 
381,226,307 
321,135,024 
319,613,884 


320,256,311 
307,693,000 
362,468,212 
349,105,000 
348,922,448 


348,495,100 
318,656,000 
341,282,000 
322,381,000 
273,998,000 


218,534,735 
295,613,300 
269,167,459 
284, a 202 
277,337,000 


4 
331,858,000 | 
2 
3 


11,018,000 


318,390 
403,100 
180,144 


280,100 
264,000 
284,860 
309,392 
159,600 


210,467 
261,000 
227,400 
221,693 
198,000 


256,800 
283,595 
193,128 


145,200 


234,250 
179,795 
118,785 
110,300 
159,600 


147,900 
110,188 
148,000 
121,000 
118,450 


90,710 


116,719 
109,000 
191,730 


102,400 
70,450 
83,000 
83,678 
95,900 


83,565 
101,630 
87,000 
71,774 
84,600 


90,205 
111,700 
74,800 


131,000 
64,513 


300,000 
218,960 


198,940 
264,000 


256,800 
219,000 
193,128 


170,920 
170,295 
118,785 


138,300 
97,000 


121,300 
100,300 


66,340 
120,600 


109,000 
49,128 


92,000 


63,700 


80,800 
82,240 
86,792 
66,030 
84,600 


85,070 


131,000 
64,513 


1,601,049,505 
1,696,604,927 
1,765,737,132 
1,519,982, 344 


1,402,223,178 
1,211,956,122 
1,252,193,279 
1,240,542, 167 

889,321,000 


928,828,246 
1,045,236,270 
1,246,053,446 

974,871,307 


(g) 897,675,028 


1,314,265,000 
1,073,311,339 
1,042,475,756 
963,928,433 
715,770,350 


966,328,322 
788,481,852 
634,984,182 
575,047,467 
712,102,112 


713,137,805 
530,645,000 
562,432,866 
287,862,300 
530,805,379 


476,411,537 
596,988,080 
557,824,571 
496,188,200 
437,172,115 


506,712,794 
403,796,004 


442,468,000 }( 


429,121,897 


408,607,809 | 


478,306,895 


482,671,000 | 


412,111,501 


402,651,686 |(o 


469,418,170 


405,825,340 
356,207,095 
289,961,078 
394,982,180 
412,011,000 


463,031,379 |(o 


306,676,549 | 


358,791,637 j(o 


297,288,049 
302,560,900 


i 
285,823,418 |(o 
296,420,000 | 
331,452,354 |(o 
320,440,000 |(o 


300,679,349 


314,902,500 |/ 


295,801,000 
321,750,000 


266,943,824 }/ 


218,534,735 
261,858,960 


248,224,980 |( 


268,974,708 
263,259,000 
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tput and Peak Load of Largest Generating and Distributing Systems 
in North America, 1930—1936 


Public utility, lighting, power and electric railway systems in the United States, Canada and Mexico having output in excess of 100,000,000 kw.-hr. during 1936 


















































1936 1935 1934 1933 1932 1931 1930 
System Peak Load Output System Peak Load Output System Output System Peak Load Output System Peak Load Output System Peak Load Output System Output 
-eak Load on for Year Peak Load on for Year Peak Load for Year Peak Load on for Year Peak Load on for Year Peak Load on for saa Peak Load for vow 
30-Minute) Generator (Including (30-Minute) Generator (Including (30-Minute) (Including (30-Minute) Generator (Including (30-Minute) Generator (Including (30-Minute) Generator (Including (Over (Including Line 
l. Purchased Stations Purchased [Incl. Purchased Stations Purchased |Incl. Purchased) Purchased {Incl. Purchased Stations Purchased {[Incl. Purchased Stations Purchased Incl. Purchased Stations Purchased 30-Minute Purchased No. 
Energy (30-Minute) Energy) Energy (30-Minute) Energy) Energy Energy) Energy (30-Minute) Energy) Energy (30-Minute) Energy) Energy (30-Minute) Energy) Period) Energy) 
Kw. Kw. Kw.-Hr. Ww. w. Kw.-Kr. Kw. Kw.-Hr. Kw. Kw. Kw.-Hr. Kw. Kw. Kw.-Hr. w, Kw. w.-Hr. Kw. Kw.-Hr. | 
oe Neve a) | (See Note «) (See Note a) | (See Note a) (See Note a) (See Note a) (See Note a) (See Note a) | (See Note a) (See Note a) | (See Note a) (See Note a) | 
(3) (4) (5) (6) (7) (8) 9 (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) 
SNS SSS ee =< ee a ai SS —— |} __—_—_—_—— | ——_—_—_—_—_—_j —___ —__—. 
1,232,700 |(0) 1,122,900 | 7,558,595,370 }(o) 1,155,400 |(0) 1,019,600 | 7,063,367,862 |(0) 1,098,900 | 6,393,718,637 1,046,700 |(0) 823,300 | 5,968,613,505 }(0) 923,368 |(0) 796,400 | 5,378,434, 187 998,876 850,218 | 5,911,409,390 | 1,091,910 | 6,892,316,698 | 1 
1,449,000 1,446,000 | 6,038,989,792 1,307,000 1,231,000 | 5,493,400,000 | 1,224,000 | 5,278,800,000 1,176,000 1,104,000 | 5,015,100,000 | 1,189,400 1,189,400 | 4,981,200,000 1,240,000 1,240,000 | 5,138,200,000 1,226,000 | 4,983,500,000 2 
ED Rise datias: 650k mie 4,911,965, 108 I Bis icin dee im eden 4,463, 309,951 827,800 | 4,418,302,218 RE Pe x:s o's cqcgecneanns 4,048, 123,590 | og eee ee 4,004,245,763 SE Ess séiwdneoabes 4,558,552,038 853,300 | 4,546,499,302 3 
997,000 633,000 | 4,553,748,000 953,000 577,000 | 4,191,045,000 | 892,000 | 4,041,115,000 885,000 504,750 | 3,801,321,000 }(d) 855,000 537,000 | 3,686,443,000 |(5) 902,500 616,550 | 4,226,257,000 969,800 | 4,582,510,000 a 
800,120 |(0) 769,945 | 4,430,934,941 |(0) 733,000 |(0) 733,000 | 3,819,332,352 |(o) Oe AEE 508 640k dinind s Mlwidse a0'b.5 ondaubdliete ansib GR ms NaEEUR + 50 wien yrealoa so @ceanm se eae wg ean RUA Ge kad AE Se ni oc a eee. 06 tet ke leas cekacaal 5 
) 831,000 |(m) 837,000 | 3,606,748,855 745,000 746,000 | 3,210,338,623 | 675,000 | 3,098,745,669 }.............. 619,000 | 2,946,680,745 |.............. 626,000 | 2,860,721,532 }.............. 668,000 | 3,032,323,879 670,000 | 3,091,233,131 6 
\ 645,400 |.............+) 3,492,551,006 561,900 560,000 | 3,139,306,603 516,300 | 2,917,592,590 508,700 506,800 | 2,772,640,491 516,500 514,400 | 2,856,602,851 558,200 554,900 | 3,061,836,977 |(m) 582,900 | 3,168,973,397 7 
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243,300 243,300 | 1,496,867,000 }(0) PTE Nin ti bdineneces 1,292,318,000 (0) 169,500 | 1,011,018,000 159,600 159,600 889,321,000 119,700 119,700 613,026,278 145,700 145,700 937,014,000 216,000 | 1,293,449,000 20 
329,901 |(0) 300,677 | 1,490,798,238 |(0) 281,878 |(0) 257,531 | 1,233,811,914 }(o) 221,330 | 1,067,119,750 }(0) DT Didksk eswkaneeue 928,828,246 237,343 197,592 894,759,956 RTE ox ivncvsenues 1,016,384, 395 248,000 | 1,072,090,387 21 
RE Isis seakanenes 1,438,882, 101 DE Bis seincrinnsee oe 1,252,490,212 257,860 | 1,121,784,195 BE 604-2 ankeee 1,045,236,270 EE Bisid-winsa sachin aaiee, 1,072,227,180 | rer 1,162,409,020 262,000 | 1,161,459,375 22 
218,400 218,400 | 1,380,641,300 225,000 225,000 | 1,346,251,000 223,500 | 1,311,334,520 227,400 222,000 | 1,246,053,446 237,600 223,000 | 1,232,552,866 236,700 231,800 | 1,253,830,208 | 158,400 729,805,500 23 
SE Bvcw nisl shin cnat 1,366,640,698 I(m) 262,718 |.............. 1,210,496,055 I(m) 227,410 | 1,070,722,170 RP Th ik cteeeae wens 974,871,307 OL ee 971,760,512 | SE Tikes snamane 1,125,840,103 |(m) 276,586 | 1,243,228,676 24 
285,200 |(0) 167,000 jg 1,328, 130,859 j(e) 244,300 | (0) 102,500 |g 1,113,560,084 }(e) 209,600 |(g) 994,508,550 |(e) 198,000 |(0) 74,200 |(g) 897,675,028 |(o) 180,400 |(0) 119,900 843,522,718 }(0) 181,500 |(0) 162,500 884,250,577 | 188,200 933,093,920 25 
: 334,000 |(0) 334,000 | 1,320,075,100 |(o) 328,500 |(0) 328,500 | 1,429,694,400 }(0) 293,900 | 1,216,668,900 |(0) 256,800 |(0) 256,800 | 1,314,265,000 j(o) 222,100 |(0) 222,100 933,430,500 }(0) 126,500 |(0) 126,500 506,218,600 | 127,900 527,694,000 26 
t) 320,966 |\(m) 278,000 | 1,266,044,573 |(m) 321,842 |(m) 251,000 | 1,224,562,906 f(m) 288,545 | 1,112,072,477 283,595 219,000 | 1,073,311,339 265,563 213,000 | 1,048,824,142 281,787 231,210 | 1,048,605,842 I(m) 289,017 | 1,073,796,288 27 
200,472 200,472 | 1,254,106,000 196,776 196,776 | 1,168,934,000 199,536 | 1,217,650,000 193,128 193,128 | 1,042,475,756 190,848 190,848 940,504,000 191,232 191,232 | 1,009,506,000 198,324 | 1,039,422,000 28 
Ts wine sn oe 252,534 | 1,246,344,509 I(m) 243,534 ].............. 1,098,471,563 SEs CN ind osc é cr acwtho esos eucdaews 963,928,433 | | a eee 974,484,310 SEES tikes sakdin nee 1,064,002,895 210,000 | 1,024,205,047 29 
) 227,700 |(o) 220,800 | 1,128,924,530 }(0) 179,600 |(o) 174,500 876,899,592 }(o) 163,000 799,540,789 (0) PN Bin cha saad cen 715,770,350 }(o) 153,000 |(0) 134,700 STs i send dunes d00eeedsawes IER 5 c-ctnaekaans 980,578,309 30 
) 236,160 |(o) 196,040 | 1,045,703,550 }(o) EE Biisssi ab ciiltanin apne 1,059,547,400 }(0) 239,720 | 1,103,009,000 j(0) 234,250 |(0) 170,920 966,328,322 [(o) 208,600 |(0) 178,750 814,270,505 |(o) 217,000 |(0) 171,300 731,648,290 188,000 564,056,174 31 
) 219,240 \(m) 214,440 | 1,044,906,000 |(m) 205,435 |(m) 202,635 914,812,000 }(m) 192,568 851,144,000 179,795 170,295 788,481,852 177,255 148,763 824,481,187 SU fon i000 seuaens 911,955,295 192,623 980,325,415 32 
189,700 |(o) 178,840 | 1,005,192,931 j(o) ER Bi a ici ies gains 854,380,000 }(o) 143,420 762,886,000 118,785 118,785 634,984, 182 128,135 128,135 647,596,251 |i(o) 152,420 |(o) 152,420 784,134,417 155,960 850,025,000 33 
) 189,000 |(o) 115,000 952,522,929 (0) 152,900 |(0) 85,900 782,935,160 }(o) 130,000 721,676,085 }(o) TOT ist 00.04 kitambed 575,047,467 145,740 106,260 536,913,727 564.08 dig 762,528,751 150,965 783,433,211 34 
) 230,300 |(m) 221,300 928,501,406 183,200 108,300 798,261,643 171,300 744,453,705 159,600 95,500 712,102,112 167,406 94,500 722,331,128 | 169,000 84,700 759,028,656 170,000 759,852,996 35 
) 176,300 }(0) 163,300 867,950,911 }(o) 170,400 |(0) 153,200 795,377,813 }(o) pa ee (0) 147,900 |(0) 138,300 713,137,805 (0) 143,860 |(0) 125,590 664,678,386 |(0) 151,870 |(0) 151,870 706,351,308 158,140 725,194,632 36 
113,262 96,000 793,819,000 }(0) SE ic 6nts.d canciones 572,219,000 }(o) 106,377 583,409,000 110,188 97,000 530,645,000 112,988 103,000 551,155,000 112,091 96,151 612,119,000 108,361 596,413,000 37 
) 179,000 |(«) 152,000 778,927,009 |(m) 169,000 |.............. 725,463,909 }(m) 164,000 662,832,609 PE Ricivinis saceinsemaiiacs 562,432,866 137,000 137,000 542,527,569 130,000 130,000 519,295,192 |(m) 123,000 488,533,981 38 
213,500 213,500 770,638,780 180,000 180,000 386,600,000 133,000 200,352,000 121,000 121,300 287,862,300 128,000 136,000 286,638,000 161,634 162,034 345,603,400 145,092 306, 119,200 39 
152,560 114,500 764,850,403 131,870 108,700 642,607,543 120,900 580,038,341 118,450 100,300 530,805,379 SO Bk se. de tcacuees 533,569, 196 72,588 40,775 IEE Bt nw ba cbse cca becaSbasuecuaa’ 40 
143,260 126,880 736,702,289 (0) TED Riéi:s ice demadiaaiaks 564,307,000 }(o) 95,510 518,737,000 90,710 66,340 476,411,537 103,710 67,160 493,678,000 119,390 100,500 650,549,000 I(m) 135,405 746,475,000 41 
135,100 135,100 721,326,331 H(c) 132,400 |(c) 129,900 652,654,977 [(c) 126,200 GEE Bs ies ceawnens 120,600 596,988,080 SE Bis si cndeevawas 615,730,828 SE 8k4.0ds eek waned 629,935,369 136,200 647,940,872 42 
) = 149,504 |(0) 124,443 700, 104,324 (0) TOE Bei iiddkian ane 632,021,404 }(o) 116,716 565,072,385 [(0) SNE Bi t.66sscgannens 557,824,571 (0) CS aaa 536,775,777 |(o) SE Obs s ceeesekue 552,059,756 115,629 568,625,609 43 
) 145,000 |(o) 141,000 659,643,000 }(o) 130,000 |(0) 128,000 583,071,000 j(o) 118,000 541,574,500 |(o) 109,000 |(o) 109,000 496,188,200 }(o) 108,300 |(0) 126,000 514,789,600 }(o) 130,900 |(0) 130,400 603,182,100 128,000 589,240,400 44 
y 127,645 |(e) 82,245 618,554,386 jo) 88,552 }(o) 55,957 505,251,769 j(o) 93,488 475,868,791 i(c) 191,730 | (0) 49,128 437,172,115 [(o) 74,500 |(o) 38,000 412,760,797 (0) 89,500 |(o) 33,500 I 444,904,828 45 
) 127,600 |(o) 127,300 605,217,645 PO Tat catback vce 531,014,980 102,900 520,749,516 102,400 92,000 506,712,794 104,200 97,500 507,496,464 CE Os ss aad enaien 534,628,983 108,100 514,453,563 46 
123,210 82,470 603,143,250 DU da 6k bc ca eels 463,600,194 75,160 409,796,055 PEs xiccne geen 403,796,004 72,600 70,000 373,324,371 ia sonnei ks 423,230,408 68,740 370,866,979 47 
111,000 |(o) 110,400 591,679,000 | (0) PN is ke eta cee ies 517,942,000 {(o) 90,000 482,255,000 83,000 80,900 442,468,000 |(0) 82,600 |(0) 79,500 435,971,000 |(o) 96,210 |(0) 93,100 524,913,000 103,900 566,409,000 48 
las 1.04 4-2 97,689 588,952,421 |(m) 97,689 |(m) 97,689 507,655,960 }(m) 89,270 462,518,117 83,678 80,178 429,121,897 NE Riis e's Capea 430,351,857 99,494 95,530 489,174,640 114,500 643,486,718 49 
111,800 100,200 577,088,586 104,500 86,600 453,088,903 95,000 437,060,257 }(o) 95,900 |(0) 63,700 408,607,809 |(0) 90,300 |(0) 56,200 395,239,555 |(o) 103,200 |(0) 71,000 455,840,667 118,300 553,277,582 50 
hn sat 106,252 553,826,970 98,950 98,950 515,252,331 86,940 488,083,257 83,565 80,800 478,306,895 84,700 81,795 471,471,767 92,425 81,760 465,156,805 }(m) 83,540 476,173,234 51 
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109,000 98,000 523,217,218 98,000 87,000 492,963,903 91,120 430,527,039 (0) 87,000 |(0) 86,792 412,111,501 j(o) 95,400 |(0) 81,000 389,779,858 |(o) 107,030 |(0) 95,000 452,178,712 | 123,230 468,679,050 53 
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a eee 384,310,000 5 rere 351,536,000 }(0) 68,529 | 322,381,000 }(o) 63,198 | (0) 44,296 | 266,943,824 }(0) 55,150 |(0) 37,100 | 284,388,516 }(o) 54,440 |(0) 50,400 | 287,290,707 54,160 | 278,947,541 74 
Ree te ey DD iscecccvsces) “See DITO ocvisccrecsccs, Saas 40,780 EUS 6.4.6.0 0 0000 be pale nwe os 6le gacies Me o0.5 en tke OR TOs 2 ERR Ca ReREERW os dene ace cede #08 Sane eid NRK d Si 4004 0Ode 0 6 0's cao nb SS Sob cdeeeebA dishes 60.00.0000 Gunineeeneanehene 75 
82,000 67,000 370,930,038 62,000 62,000 260,516,149 49,070 218,534,735 218,534,735 43,075 a) ee 63,160 292,324,270 53,370 276,816,917 76 
78,700 |(0) 78,700 361,293,300 70,000 |(0) 70,000 316,027,352 (0) 63,100 295,613,300 261,858,960 55,000 261,830,100 61,000 |(0) 61,000 270,864,584 71,000 294,445,800 77 
73,005 |(0) 75,900 356,040,640 62,667 |(m) 59,700 291,344,894 |(m) 52,443 269,167,459 pw | eee. 2 ee 131,320,248 35,000 0 151,421,136 37,500 171,834,023 78 
64,300 2,600 352,543,548 61,800 4,800 323,462,105 62,800 284,176,202 268,974,708 55,800 251,322,584 56,000 50,500 249,540,548 68,570 252,292,869 79 
i ie iit (0, kh) 87,600 349,324,000 }..............](0, 4) 78,700 308,338,000 }(0, 4) 70,000 277,337,000 SRR AFIIO Be 8 4 ses itsnschssecescccssscal SAOMEID De svccccccccccciscosceccssccecel SOOMERMM Meccccccccscsse)  20R365, 708 80 
ith 00 00 00 279,155,000 81 





Nebraska Power Company 
Arkansas Power & Light Company 
City of Seattle — Dept. of Lighting 
Northwestern Electric Company 
Chelan Electric Company 


Salt River Valley Water Users’ Association 
The Columbus Railway, Power and Light Company 
Central Illinois Light Company 


| The Scranton Electric Company 

| City of Tacoma, Light Department 
Wisconsin Power and Light Company 

| Kansas Gas and Electric Company 

|} Wisconsin Public Service Corp. & Subsidiary 


1 Florida Power & Light Company 

| Gulf States Utilities Company. 

Penn Central Light & Power Co. (Assoc. G. &E. Sy stem). 
Dallas Power & Light Company 

| The Empire District Electric Company 


rs Publ Electric ep Ass 

The Connecticut Power Company 

West Texas Utilities Company 
Louisiana Steam Generating Corporation 


Jersey Central Power & Light Company 
Atlantic City Electric Company 

Pacific Power & Light Company 
Southwestern Gas and Electric Company 
Long Island Lighting Company 


Public Service Company of Oklahoma 

Public Service Company of New Hampshire 
Central Power and Light Company 

San Diego Consolidated Gas & Electric Co. 
Blackstone Valley Gas and Electric Company 


Pennsylvania Power Company 

Inland Power & Light Co 

Central Hudson Gas & Electric Corporation 
Memphis Power & Light Company 


81,700 
104,000 
75,786 


78,700 
73,005 
64,300 


59,800 
62,000 
67,950 
57,000 


83,120 
58,330 
61,650 
78,300 
52,200 


67,900 
52,588 


50,200 
45,000 


66,000 
62,100 
48,940 
41,500 
67,500 


48,300 
60,040 
49,205 


53,749 
45,000 


50,615 
59,900 


51,800 |(o) 


81,500 
68,000 


104,000 


87, 600 


59,800 
71,000 
65,975 
57,000 
65,400 


82,740 
56,955 
61,600 
78,300 
52,200 


41,600 
51800 


393,795,000 
391,061,000 
387,637,000 
384,310,000 
375,068,790 


370,930,038 


361,293,300 | 
356,040,640 | 


352,543,548 
349,324,000 


316,188,211 
312,662,798 
309,384,396 
299,415,100 
297,257,594 


294,291,000 
292,270,483 


291,435,123 | 


290,990,000 
287,064,653 


280,473,367 
279,556,649 
276,761,914 
275,227,320 
273,165,700 


271,993,270 
268,395,721 


256,712,449 | 
248,514,070 | 


242,963,922 


241,976,886 
240,784,594 
239,433,466 
231,924,560 
230,166,391 


227,997,543 | 


227,924,000 
227,596,866 
226,192,000 


78,700 
59,600 


354,800,000 
346,829,000 
349,967,300 


351,536,000 | 


365,072,000 
260,516,149 


316,027,352 | 
291,344,894 | 
323,462,105 | 
308,338,000 | 


276,436,132 | 
276,098,322 | 


287,192,562 
265,793,766 
258,398,400 


249,184,000 


258,441,774 | 


253,756,501 


240,614,000 |(0) 


240,380,110 


246,838,308 
230,824,000 
147,737,000 
229,654,309 
234,397,900 


242,095,275 
223,614,768 
243,266,000 
220,277,035 
283,939,361 


218,847,118 
219,205,635 


209,740,473 |. 


205,337,598 


213,154,659 | 


177,678,245 


191,918,000 | 


216,374,355 
197,482,000 


68,950 
55,200 
85,000 
68,529 
40,780 


49,070 
63,100 
52,443 
62,800 
70,000 


56,200 
54,000 
65,048 
48,400 
62,200 


63,046 
49,215 
51,095 
50,600 
44,100 


50,900 
42,310 
40,200 
39,350 
29,000 


56,100 
47,700 
59,415 
39,120 
82,000 


40,600 
49,565 


348,495,100 
318,656,000 
341,282,000 
322,381,000 
273,998,000 


218,534,735 


295,613,300 | 
269,167,459 | 


284,176,202 
277,337,000 


257,257,050 
244,650,127 
271,322,473 
240,480,900 
259,124,695 


217,589,000 
244,946,928 
236,071,653 
228,578,000 
205,059,495 


227,847,367 
215,160,000 
151,903,000 
216,019,112 
171,572,000 


218,586,117 
204,238,113 
242,425,000 
211,394,118 
272,401,556 


207,200,239 
206,863,223 
201,831,100 
183,772,830 
177,429,378 


155,229,322 
180,575,000 
205,895,460 
189,445,000 


64,500 
55,466 
83,000 
63,198 


49,070 
59,300 
64,230 
51,000 


50,000 
53,290 
46,000 
61,100 


56,700 


41,155 


52,600 
46,700 
40,695 
41,500 
77,400 


37,700 
46,760 
37,485 
44,650 
53,676 


31,000 


77,900 
40,000 


64,500 
52,000 
73,000 
44,296 


49,070 


51,300 


55,900 
35,400 
49,500 
48,000 
38,900 


38, 300 


54,000 
46,700 
19,765 
32,000 
77,400 


34,000 
44,960 
30,000 
50,500 


314,902,500 }(0) 
295,801,000 
321,750,000 
266,943,824 }(o) 


218,534,735 
261,858,960 }(o) 
248,224,980 [(o) 
268,974,708 | 
263,259,000 


239,666,837 
229,619,600 
252,759,140 
225,142,400 | 
255,942,597 |(0) 


191,185,000 
224,410,809 
219,733,000 


210,132,192 l(c) 49,300 


179,266,869 |(0o) 


217,014,594 
196,012,000 
143,905,100 
199,494,332 


202,881,893 
193,920,216 
173,930,919 
207,266,866 
258,341,534 


189,363,937 
188,638,612 j(0) 
197,389,553 
178,032,900 | 
200,348,632 }(0) 


141,135,632 


245,116,652 
169,072,480 


Des Moines Electric Light Company 50,000 


City of Detroit, Public Lighting Commission. . besten 56,605 52,150 

New Bedford Gas & Edison Lt. Co. (Assoc. G. & E. Sy stem) .. 52,500 52,500 

Sioux City Gas & Elec. Co. (Iowa Public Service Co.) 48,000 46,200 
| San Antonio Public Service Company 54,948 

The Sanitary District of Chicago 40,300 


225,005,532 45,000 


215,381,570 49,000 
214,932,780 48,400 
208,170,310 41,355 
204,457,091 28,762 
200,946,522 


206,358,724 44,000 


203,623,520 51,600 
196,171,710 | 48,000 
179,573,314 41,893 
178,991,700 42,167 


178,667,276 40,000 


183,043,585 52,000 
179,947,100 }(0o) 44,200 
152,802,616 34,428 
165,681,499 42,300 


196,009, 181 43,600 


205,512,760 50,000 
183,657,590 48,300 
169,705,134 36,356 
171,541,650 35,677 


| 
I 
I 
| 
I 


Owe cosin Ut Wh 


Qed ces cemes ces cms 


Northern Indiana Power Company 

Mississippi Power & Light Company 
Cumberland County Power and Light Company 

| City of Cleveland, Department of Public Utilities 
Indiana Service Corporation 


| Interstate Power Co. (Delaware) & Subsidiaries 
| Delaware Power & Light Company 
| Iowa Electric Light and Power Company 


43,820 
43,189 
45,720 
42,400 
41,200 


44,447 
35,034 
38,462 


199,080,911 
196,645,139 
192,697,940 
184,834,000 
184,775,845 


173,233,092 
172,131,384 
167,053,943 


20,000 
30,515 


177,112,090 
164,465,000 
169,874,630 
168,594,800 
147,493,112 


146,820,606 
142,732,398 
144,433,133 


36,100 
35,030 
54,860 
38,100 
32,400 


39,115 
25,989 
30,065 


147,206,215 
147,368,000 
159,272,880 
163,919,200 
140,332,635 


142,754,307 
128,066,007 
136,293,181 


41,540 
32,464 
38,300 


28,000 


25,548 
28,825 


138,628,416 
132,668,159 
159,327,841 


130,082, 544 | 


128,431,109 
120,052,212 
126,074,818 


163,242,533 154,575,830 34,800 
158,257,970 153,917,750 34,400 


146,008,898 ,302, 23,010 
142,525,45] 25,120 
141,706,063 28,200 
138,394,360 27,500 
138,066,145 ,754, 25,500 


137,846,610 120,090,871 25,350 
137,093,000 113,953,970 20,899 


| Tampa Electric Company 35,000 ; 
| Turlock-Modesto Irrigation Districts 39,560 39,560 


Mississippi Power Company 29,455 5,500 
Luzerne County Gas and Electric Corporation . 27,600 
Iowa-Nebraska Light and Power Company 32,600 
South Carolina Power Company 30,800 
Florida Power Corporation (Assoc. Gas & Elec. System)...........| 30,500 


153,002,823 33,000 
GOURD Wiig cass ccacuavs 


106,306,878 22,134 

132,627,390 26,800 

118,862,965 

124,682,216 29,700 

105,600,712 23,300 23,300 


97,750,181 26,700 26,700 
98, 138,150 18,681 100 


143,553,046 28, 200 
104,019,804 25,305 205 | 
134,761,462 26,710 


101,504,990 }(0) 26,100 |(¢ 
95,226,852 26,700 


102,703,144 |(o) 21,970 |(q 


Bangor Hydro-Electric Company 26,040 90,238-272 20'030 | 


Tennessee Public Service Company 28,173 


Washington Gas and Electric Company 27,800 135,884,110 


Kansas City, Kan. Board of Public Utilities 
Western United Gas & Electric Company 


Southern Indiana Gas and Electric Company 

Staten Island Edison Corp. (Associated Gas & Elec. System). . 
City of Lansing Board of Water & Elec. Light Comm’rs 
Bureau of Reclamation, Boulder Canyon Project 

Central Illinois Electric and Gas Company 


acksonville Municipal Electric Light Plant 
1 Paso Electric Company 


27,500 
27,660 


34,200 
31,000 
32,930 
162,000 
26,100 


26,200 


26,200 


135,365,708 
134,557,844 


128,475,830 
122,721,960 
121,838,781 
120,884,000 
117,906,031 


7,319,000 
7,178,498 


123,564,750 
114,213,818 


105,157,090 
115,642,930 
107,685,118 
103,563,210 


103,750,200 
103,776,867 


26,200 
23,270 


- 000 


120,909,429 
109,335,038 


91,209,467 
113,909,830 
87,996,680 
87,676,238 


93,527,800 
95,557,869 


29,200 


114,787,730 (0) 


85,026,898 


1,671,393 
08,937,600 


106,533,000 
102,607,260 
102,476,236 


Iowa Southern Utilities C 24,000 11,000 
East Bay Municipal Utility District 15,000 15,000 


Central Arizona Light and Power Company 23,000 19,400 
The Marion-Reserve Power Co. and The Ohio Elec. P. Co. 14,200 
Empire Gas and Electric Company (Assoc. Gas & Elec. System). ... 23,984 |(0) 9,450 


11 

11 
Cambridge Electric Light Company (Associated Gas & Elec. System)}(0) 30,364 25,600 ae 

1 


Canada 
Hydro-Electric Power Commission of Ontario 
Shawinigan Water & Power Company (4).. 
Canadian Hydro-Electric Corporation, Limited 
Saguenay Power Company, Ltd 
Montreal Light, Heat & Power Consolidated 


944,860 | 7,068,215,042 
596,400 | 5,531,39,572 
488,567 | 2,761,655,334 
377,000 | 2,466,666, 152 
149,000 | 2,210,976,307 


96,000 | 1,180,325,990 
143,900 I, "001,359,760 


1,319,000 
829,100 
484,534 
426,700 


160,000 


1,215,000 | 6,443,023,189 
788,400 | 4,536,013,743 
493,561 | 2,755,875,028 

1,936,583,893 
362,250 


872,000 | 6,954,453,468 
590,900 | 5,253,362,457 
483,684 | 2,843,388,706 | 
363,000 | 2,220,640,856 
156,000 | 2,071,625,524 


160,000 832,239,594 


1,082,000 
648,300 
490,289 
318,000 


1,225,150 
860,700 
489,417 
377,000 
426,950 


196,000 


690,000 | 4,990,727,444 
474,500 | 3,842,872,196 
489,589 | 2,689,161,650 
318,000 | 1,724,566,120 
1,807,484,405 335,600 126,000 | 1,529,382,839 
160,000 


938,873.577 122,000 122,000 455,089,497 

121,400 | 916,891,229 115,000 | 863,091,887 99,800 99,800 | 660,905,059 

159.400 159,400 924, 997, 100 145,300 657,958, 100 110,900 554,214,300 97,500 97,500 487,213,500 
151,000 151,000 601, 380, ,000 222,200 222,200 825,901,000 172,200 


828,280 
618,100 
503,705 
335,000 
274,000 


Alcoa Power Company, Limited 

West Kootenay Power and Light Company, Ltd 
Winnipeg Electric Company (/) 

Beauharnois Light, Heat & Power C 


yaa 750,687,000 130,000 130,000 421,100,000 
Canada Northern Power Corporation, Ltd 577,265,540 


531,463,900 65,350 65,350 474,553,410 60,780 | 











121 Interstate Power Co. (Delaware) & Subsidiaries................... 44,447 35,492 173,233,092 42,120 30,515 146,820,606 39,115 PE ie 63s abdgta sinh cn ecscwncnss 026,431,109 F... 2. ncn nan 
122 Delaware Power & Light Company..............ccccccccsscceees 35,034 0 172,131,384 ME aces bees awk 142,732,398 25,989 128,066,007 ET abcd stance ee 120,052,212 26,931 
123 Iowa Electric Light and Power Company..............0e0eeeeee: 38,462 38,462 167,053,943 32,505 32,505 144,433, 133 30,065 136,293,181 28,825 28,825 126,074,818 31,225 
124 I ES heck gc cc ccans cy aentencanadcase! 35,000 35,000 163,242,533 36,600 36,600 154,575,830 34,800 153,002,823 33,000 33,000 143,553,046 28,200 
125 Turlock-Modesto Irrigation Districts.................c0ceceeeeees 39,560 39,560 158,257,970 38,650 38,650 153, »917,750 34,400 PSS ahs aw rere Se et See ha owe zee e eck eek ns eee wae 
126 nnn UNO NO i eis is cy we hed svduatwed’ (0) 29,455 |(0) 5,500 146,008,898 }(0) 26,373 |(0) 5,009 118,302,350 }(o) 23,010 106,306,878 }(0) NE Ciao see kanas 104,019,804 25,305 
127 Luzerne County Gas and Electric Corporation. ................00: (0) 27,600 |(0) 40,800 142,525,451 f(o) 24,660 | (0) 42,800 131,135,733 }(o) 25,120 132,627,390 26,800 35,600 134,761,462 26,710 
128 Iowa-Nebraska Light and Power Company...............c0cceees (0) I Ms hx aaa ca 141,706,063 29,720 20,620 125, 266,928 28,200 PS in ss ota de lakes nda eee ce rebeaia oh chateemae essed cane 
129 Gomeks Cavelinn Power Coomiaiey oi. oss os cise cs cin cc dccccccvccnens (0) 30,800 |(0) 25,700 138,394,360 [(0) 28,100 |(0) 28,100 128, 469,723 [(0) 27,500 124,682,216 }(o) ree 101,504,990 }(o) 26,100 
130 Florida Power Corporation (Assoc. Gas & Elec. System).........../(0) 30,500 |(o) 23,000 138,066,145 btwn stacakein 122, 754, 775 25,500 105,600,712 23,300 23,300 95,226,852 26,700 
131 menaet Pigdro-Riecttic Comper a... ciccs cc ce cccecdcessscccecus 1(0) 26,040 |(0) 26,040 137,846,610 25,510 25,510 120,090,871 25,350 97,750,181 }(0) 26,700 |(0) 26,700 102,703,144 }(o) 21,970 
132 Tennessee Public Service Company...........eceeeeecececeecuces (0) 28,173 |(0) 106 137,093,000 }(o) SE Ri iaeeieheants 113, 953, 970 }(0) 20,899 98,138,150 18,681 100 90,238,272 20,030 
133 Washington Gas and Electric Company...........2eseeeeeeeecees 27,800 25,500 SPT i si-0.5'a bai ee bandied Kenaied aad wed na esen aaa k eee Nae ee ated ne 8S naka cess oirslee 045s 4a cue 8.o0eeewengaa aketen keel 
134 Kansas City, Kan. Board of Public Utilities...................... (0) 27,500 |(0) 27,500 135,365,708 25,500 25,500 123,564,750 26,200 ED 2. dated aan tea chee ae ndsskGes ee 
135 Western United Gas & Electric Company..............eeeeeeeees 27,660 38, 800 134,557,844 24,600 28,800 114,213,818 23,270 ccs 5 wide ds SRR RS e 6a OMS we wad eae een 
136 Southern Indiana Gas and Electric Company...............+-.405. (0) 34,200 |(0) 34,200 128,475,830 }(m) 28,000 |(m) 28,000 105,157,090 [(m) 23,000 is cic atnwendiesiae eck enaehee aka a eee va aad 
137 Staten Island Edison Corp. (Associated Gas "& Elec. System)....... (0) 31,000 |(0) 30,600 122,721,960 }(0) 30,000 29,600 115,642,930 28,400 113,909,830 {(0) 29,500 |(0) 29,200 114,787,730 j(0) 30,600 
138 City of Lansing Board of Water & Elec. Light Comm’rs............ 32,930 32,930 121,838,781 30,050 30,050 107,685,118 22,345 I 355s pn cee Ghered tb eteeds Sih bos ue.nk ones ees keeneeel 
139 Bureau of Reclamation, Boulder Canyon Project.................. 162,000 162,000 SS cg a cid ke aly, Sitch dite Sk a hie 2 EEE A ee LR ER Hk Ke de RCA ARTA ON AR AOS ke eka eae ee 
140 Central Illinois Electric and Gas Company.................00008: Ee 0a 66 $hcddo cans 117, 906,031 ET Whbiebiiden cneeek SOR PUUUR ON Bedadcacauaseas 87,676,238 
141 Jacksonville Municipal Electric Light Plant..........ccccccsccccecbecsccccccscces (m) 30,900 117,319,000 [(m) 25,500 |(m) 25,500 103,750,200 }(m) 24,800 iain wns aah <0 o 4 tokene mate oe oak noua ee al eee 
142 ee Oe os Gene cy se edi enaed veniewanngewcsua 26,200 26,200 117,178,498 I(m) 23,500 |(m) 23,500 103,776,867 |(m) 22,000 95,557,869 19,000 19,000 85,026,898 19,900 
143 Cambridge Electric Light lianas (Associated Gas & Elec. System)}(0) 30,364 |(0) 25,600 PTs Be paca 06.0 We sNews Ou Ko duo ORR R Oe 40 deka WEEE ERA 0 ehOOS MATE Manned ROO OREK D695 0 NIEKE RS chen ddedhdeaGe <acn ed see ieee 
144 rrr rrr er re 24,000 11,000 Ca ee I tie ainalh J dias oak ag eelickwh aan aoa teh naan dence bens mukkh ae dalacl eee ae 
145 ant Tay BEG) Ty TPCT 5 onc keke cecicccdeccccceveaend 15,000 15,000 108, 937, Mi carob eh Ss Mah Uae ere tal kt ew dis as Oise gs ar lat Aw ek Ak OR SEW AIT oo cm a RR eae wi mera no oa Reed 4a ede ered eee 
146 Central Arizona Light and Power Company............ 0222-0000 23,000 19,400 a a I a i al I I ted a Ia ca an ec 
147 The Marion-Reserve Power Co. and The Ohio Elec. P. Co......... fe... ee ee eee ee 14,200 ag cara, gd Mi hues dicen WEDS Ho Ge 10.0 0h SS ad Oa AN a Re EEA Wh di in EE cad Se oe CMRAE Sn ak ae ha Caew ea ee eek eee eee 
148 Empire Gas and Electric Company (Assoc. Gas & Elec. System)... .{(0) 23,984 |(0) 9,450 I oii 3s sarge wil sis areca Sats MR NMR shar ng oS kate de hee dah eA Aeneas ek ken echaesdd tea 
Canada 
149 Hydro-Electric Power Commission of Ontario.................005 1,225,150 944,860 | 7,068,215,042 1,319,000 872,000 | 6,954,453,468 | 1,215,000 | 6,443,023,189 1,082,000 690,000 | 4,990,727,444 828,280 
150 Shawinigan Water & Power Company (A).............020 cee eeee 860,700 596,400 | 5,531,639,572 829,100 590,900 | 5,253,362,457 788,400 | 4,536,013,743 648,300 474,500 | 3,842,872,196 618,100 
151 Canadian Hydro-Electric Corporation, Limited...............000 06 489,417 488,567 | 2,761,655,334 484,534 483,684 | 2,843,388,706 | 493,561 | 2,755,875,028 490,289 489,589 | 2,689,161,650 503,705 
oe ee eS er errr 377,000 377,000 | 2,466,666,152 J.............. (0) 363,000 | 2,220,640,856 }.............. 1,936,583,893 318,000 318,000 | 1,724,566,120 335,000 
153 Montreal Light, Heat & Power Consolidated..................0-5. 426,950 149,000 | 2,210,976,307 426,700 156,000 | 2,071,625,524 | 362,250 | 1,807,484,405 335,600 126,000 | 1,529,382,839 274,000 
154 ee ee CN TI iin a 65 ok hci halen deddeseweweda 196,000 196,000 | 1,180,325,990 | 160,000 160,000 832,239,594 160,000 938,873.577 122,000 122,000 ot! gS errr 
155 West Kootenay Power and Light Company, Ltd.................- Ds = saat aon TER900 | EOOU SIE ICO Ee. 6 cnddcckcaes 121,400 916,891,229 115,000 863,091,887 99,800 99,800 660,905,059 82,400 
156 Wremene TamGtene CUMS OF). conc cic cc sicecs se vedecesseens 159,400 159,400 824,997,100 POT Eas i ecccgamna es 657,958,100 110,900 554,214,300 97,500 97,500 487,213,500 126,850 
157 Beawharnost Light, Heat & Power Co .... 2... cccccccccsceccceccees 151,000 151,000 601,380,000 222,200 222,200 825,901,000 172,200 750,687,000 130,000 130,000 421,100,000 }............. 
158 Canada Northern Power Corporation, Ltd ...............2.-0005- 83,700 64,200 594,753,243 79,200 64,800 577,265,540 72,700 531,463,900 65,350 65,350 474,553,410 60,780, 
159 Canadian Miagars Power Cappaity, 2468... 0... 6. ascscccsseeeceudocss s0wdapaeen 74,600 SPORTS INO Be vss x vincduce 74,600 525,570,000 74,600 SU TORTIE oo ciscccawaas 74,600 428,956,100 }............. 
160 Winnipeg Hydro Electric System (Municipal).................005 89,000 89,350 555,962,440 | 95,500 90,883 552,752,450 96, 200 549,530,695 98,900 93,331 508,256,900 94,600 
161 | British Columbia Electric Railway Company, Ltd (D)............./(0) 110,800 |(0) 110,800 465,980,100 }(0) 98,400 | (0) 98,400 417,787,590 |(0) 97,700 396,538,400 99,200 |(0) 98,100 389,102,000 | 100,600 
162 | Great Lakes Power Company Limited.............cccccccccccaccs rrr ere pre BIG PIGS 65.6 wh od a Tabeelnes bdaaeee PAU MRE Es 6:cededdecaces 224,878,662 30,702 30,702 173,949,572 20,500 
163 Southern Canada Power Company Ltd ..............ccccccccvves | 50,800 45,400 223,997,670 47,200 44,400 203,264,130 46,800 190,255,500 42,800 44,400 185,252,237 41,000 
164 The Nova Scotia Power Commission...............cccccccccecses 5 da ceen sae bbe as Se hi van ddueeeeebetss steaks PR Bs 43 8s ee dannae i isd ae ok Loe eee WORE Bice e ss cxsouns 
165 aeane Teenekene Srewenent Cente, LAG, «6 65. a nso ic a oi xc ctis 1 ecwens cgknagaeeene as Caneenen peek 8 eee 43,105 281,557,016 42,557 237,225,432 44,000 44,000 227,324,308 44,700 
166 Montreal Island Power Company...........csccesccccccccscecces 33,400 33,400 214,168,300 45,000 45,000 193,833,300 41,220 168, 188,870 45,300 45,300 135,786,020 40,950 
167 Te NS Te CE io kk ok.n's 0G a bislin Hen Kea w Nee 37,300 13,100 I ER sna ua sets hsb ht ib ess ks Ans cc eg ak ch ik ch ga ic tat ncaa ac Why “ow sc cc ab aa laid So a ee 
168 ne Gs 0.0 i606 os Vaasa dawketeeoseKdea mies (m) 50,154 |(m) 33,500 124,859,500 }(m) 44,500 |(m) 37,600 144,956,182 |(m) 44,500 141,854,448 40,000 36,000 134,886,292 41,000 
Mexico 
169 The Mexican Light and Power Co. Ltd. and Subsidiary Cos......... (0) 204,029 |(0) 204,029 | 1,029,398,758 (0) 173,776 |(0) 173,776 921,842,791 [(0) 148,844 824,977,559 I(0) 129,626 |(0) 129,626 725,351,101 Io 124,035 
Electric Railways and Electrified Railroads 
170 ee Be ee errr ere rr rer rere 298,820 298,820 | 1,136,728,092 296,220 296,220 | 1,158,592,929 302,180 | 1,176,030,097 291,060 291,060 | 1,147,920,881 300,700 
171 ee ee ae ner tT ibs: «iccie datas 92,000 812,765,929 (0) 108,600 |(0) 91,400 356,189,680 }(o) 105,700 5h 9 0d wh decane unease aes 284,602,140 {(o 99,060 
172 Chicago Surface Lines (Fiscal yr. to Jan. 31, ’37)........ sig nto a a hares eonietitedia 0 GE Tsk sk acne enie neti ana ht ree ns vat aen cing saa bae nat SOA OPEGRT Eo... cs cecncas 
173 Williamsburgh Power Plant Corp. (B.M.T.)................22+---((0) 164,600 |(0) 164,600 612,754,727 (0) 161,500 |(0) 161,500 597,495,776 [(0) 164,600 613,294,738 }(o) 161,500 |(0) 161,500 608,619,727 |(o) 162,900 
174 Philadelphia Rapid Transit Company............-.00 cece cece ee cel 98,509 0 319,645,180 Se MiGaacccnwiewed 302,650,740 94,197 301,178,268 90,324 |..... 287,666,276 95,507 
175 Board of Transportation (City Subway System)................05- (0) See soc ecetae ieee inn cae eee ede IDA 6 tui a cade aad Nie ie 4:4 atta a Sele se ce ealaeaasal ee enn nke ne eae 
176 Oe BOO FO SIE PUNE Gi occ wiv cccccsicenccseevanasdves 65,761 67,500 236,664,185 78,200 65,200 220,871,582 73,700 DOE Goncé cwcaenevds 66,000 212,161,952 84,000 
177 i Se NE FN id i kien ce cbse cc scccsisccacouwnnse 81,795 81,795 226,310,360 81,270 81,270 224,417,750 79, 380 pe ke S| errr 79,695 220,340,490 93,030 
178 New York, New Haven & Hartford R. R. Co... ........ 0... eee eee (0) 45,500 |(0) 23,300 175,794,400 }(o) 44,000 |(0) 23,100 164,550,700 }(0) 41,800 163,719,900 [(0) 41,200 |(0) 26,400 154,300,000 43,000 
179 Pacthe Bloctric Rattway Comipeey .< oc occscccccccccecsaccewecess WE sk dkaecsennees 143,450,109 GEE tes citnavaceows SPIED Die cv ccecatdass 131,149,744 iss 12d deenane 133,094,054 47,000 
180 i i ee IN So aio ices ieee weed ame einekee 42,640 7,800 141,608,964 43,000 6,400 141,028,510 43,100 147,380,867 39,880 7,560 141,511,652 46,182 
181 Norfolk & Western Railway Company.............0ceeeceeceeees 45,000 25,000 133,046,168 37,000 28,185 117,657,031 36,000 113,301,507 32,650 21,500 103,837,503 29,500 
182 De eee Oe TORI CONES oon ia 6a s cic ck savicecsevacnvessct (0) 44,475 |(0) 43,250 00 PE Bes iss ac eeen ve (0) 41,925 124,673,675 |(0) 38,085 120,124,100 }(0) 39,620 |(0) 38,770 115,356,150 |(o! 42,620 
183 ee a Be ge ee rer er Serr reer re rrr ee EME bi 400s cavesatbvisdbandaewas FEU UIEEE Fk casckcccsnns EE a tnkcr deen kia wns ae dewaod an PREG Wade ek i Vansant 
(a) Company practice varies as to the period for 30-minute peaks were called for. Detailed in- supplement output of generating stations for uss tric Power Co.: in 1936 14,057,000 kw.-hr.; in 1935 (n) Does not include purchased energy 
which the peak is determined. Since 1931 peak formation for those years will be found in cor- of customers in Central Hudson territory. 9,434,800; 1934 14,412,900; 1933 7,060,600. (0) Over one-hour period. Actual or 4 
data have been requested on a 30-minute basis. responding issues of the Supplement. (ec) Over one-hour period. Excludes all energy sup- (h) Sum of peaks of two divisions. 1936: Bridgeport (s) Interconnected system only. 
For that or a shorter period the returns have (b) Less energy supplied to other electric companies. plied to Potomac Electric Power Co. 44,500, New Haven 43,100. 1935: 40,000 and (t) Includes net interchange received. 
generally been entered without comment. Those (c) Peaks refer to Kansas City system only. (f) Prior to 1932 Pennsylvania Water & Power Co. 38,700. 1934: each 35,000. (u) Includes net interchange delivered 
for a longer period are noted. No distinction has (d) Excluding purchases for surplus sales to other only. (7) Includes effect of supply to neighboring systems. (v) Interconnected with W.W.P.Co. s 
been made between estimated and observed electric corporations but including purchases to (g) Saaledes “Firm Peak Service” to Potomac Elec- (m) Instantaneous or five-minute. (4) Energy produced from “Water § 
values. In earlier years both instantaneous and 
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surplus sales to other 
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supplement output of generating stations for uss 

of customers in Central Hudson territory. 

Over one-hour period. Excludes all energy sup- (h) 
plied to Potomac Electric Power Co 

Prior to 1932 Pennsylvania Water & Power Co. 

only. (7) 
Includes “Firm Peak Service’ to Potomac Elec- (m) 


tric Power Co.: in 1936 14,057,000 kw.-hr.; in 1935 
9,434,800; 1934 14,412,900; 1933 7,060,600. 

Sum of peaks of two divisions. 1936: Bridgeport 
44,500, New Haven 43,100. 1935: 40,000 and 
38,700. 1934: each 35,000. 

Includes effect of supply to neighboring systems. 
Instantaneous or five-minute. 


Does not include purchased energy. cluded in output prior to 1932. See Suppl., May 

Over one-hour period. Actual or estimated. 6, 1933. 

Interconnected system only. Canadian Niagara Power Co., Ltd., (see Canada), 

Includes net interchange received. included in Niagara Hudson ‘Power Corp. 

Includes net interchange delivered. System. 

Interconnected with W.W.P.Co. system. Mainland system only. (L) 
Energy produced from “Water Sold” For companies included in various earlier years 


see Supplement, May 5, 1934. 

Includes Manitoba Power Co., Ltd., Suburban 
Rapid Transit Co., Winnipeg Selkirk & Lake 
Winnipeg Ry., Northwestern Power Corp., Ltd. 
For earlier years see Supplement, May 5, 1934. 
Operations since 1932 not comparable with earlier 


was in- years. See Supplement, May 6, 1933 
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ik 0 22,897,755 
/0,038,160 | 902,400 20,664,291 





Commercial 
Small Light 


and Power 


(Retail) 
(12) 


144,898,153 
193,064,152 


44,951,654 
22,436,753 
66,275,130 


41,830,000 
59,465,471 
15,972,630 
16,141,350 
14,944,949 


9,474,076 
38,628,008 
11,761,250 
15,039,093 


393,032,355 
1,213,7 36,278 
349,509,207 
535,922,304 
154,561,785 


152,713,000 
118,852,003 


51,093,024 
53,452,847 


35,345,063 
86,508,090 
39,150,175 
14,195,677 
24,918,058 


63,227,048 
26,821,163 
22,486,632 
36,089,141 

8,462,088 


10,114,975 
13 


11 
,320,970 


499,993,000 
297,427,579 
522,993,400 
108,755,661 
176,102,354 


222,201,039 
151,785,169 


148,590,240 


139,315,320 


47,784,319 
23,963,013 
43,674,675 
56,622,207 


85,952,720 
64,089,548 
50,046,457 
61,565,764 
28,367,587 


26,375,954 
224,902 


16,461,218 
30,456,766 


15,725,345 
32,827,151 
28,390,649 
24,304,594 
18,063,191 


9,766,275 


271,468,914 


178,375,365 
72,264,335 
27,268,038 
52,977,000 


46,005,332 
13,386,290 
21,987,391 
32,890,958 
37,322,898 


5,170,264 
30,330,475 
11,070,691 
21,299,766 


Distribution of Output in Kilowatt-Hours, 1936 


Commercial 
Large Light 
and Power 


(Wholesale) 


(13) 


870,404,549 
336,615,591 
292,647,109 
275,074,595 


63,247,437 


175,120,000 
164,951,164 


66,279,749 
61,276,638 


133,167,045 
136,624,766 


67,675,266 
78,025,330 
58,016,348 


4,452, 176,773 
1,927,129,505 
1,416,555,579 

977,595,837 
1,635,666,521 


1,053,873,000 
881,814,012 
(hie ia eee a 444,961 958° PEPEPERETOR Peer rerT TTT ror ee 
226,667,274 


219,043,844 
118,340,189 
152,167,511 
141,017,891 


94,738,848 


100,358,532 


57,862,832 


148,761,696 


62,804,029 
91,457,307 


35,232,112 


39,136,024 


SHRP ee eee EHH HHT cere seerreeSEleoeeeseEEEESEEiSeereeeeeesrei ZF FFEFEEE SEES EEtHE HF Hees ereseriseereseseresertnaeesereesertoaneeseeees eee Ofer eeeseesesisces ees ee erpesr te eee eesstresesessssslesvcceves } 


1,766,789,000 
2,632,027,242 
1,412,931,200 
387,540,075 
818,485,597 


707,576,880 
605,086,210 


577,586,400 


tice ececseveveesesetosee ee ee es es eesiceseeveeseeess® eee eeeeneeseeeiseeseseesese 


418,390,234 
198,376,591 
309,460,337 
327,062,363 
273,644,405 


191,365,167 
128,690,729 
116,494,936 


209,531,839 


55,937,146 


145,505,652 


13,480,988 

2,263,983 
88,012,665 
51,543,978 


98,874,914 
19,679,538 
54,153,412 
61,220,461 
48,255,536 


819,216,333 
446,865,280 
297,862,059 
249,790,671 
162,986,000 


142,532,106 
122,411,817 
82,475,755 
66,760,646 
31,551,283 


67,365,042 
36,210,277 
69,374,023 
39,371,198 








Municipal 
Service 
(Street 

Lighting, 

etc.) 


(14) 


41,289,981 
34,326,285 
10,218,278 
10,022,419 

7,243,273 


8,910,000 
7,582,363 
4,008,658 
7,050,375 
11,753,640 


3,904,451 
4,616,464 
1,183,771 
4,662,496 


114,324,092 
331,030,032 


30,874,899 
60,624,286 
20,459,801 


56,696,000 
30,130,450 


13,783,024 
29,764,929 


12,639,220 
32,703,275 
5,046,220 
5,991,294 
23,707,512 


8,449,341 
15,662,481 
3,024,090 
6,058,015 
2,619,669 


13,346,348 





6,212,616 


151,879,000 


26,407,409 
57,139,100 


107,792,353 


18,406,640 


19,251,279 
72,689,824 


28,959,585 


13,712,282 
8,429,347 
15,387,799 
6,680,211 
10,470,321 


18,070,502 
21,466,794 
2,529,861 
4,830,862 
6,655,521 


7,627,865 
91,290,649 
185,663,907 
2,419,502 
42,170,560 


2,713,338 
1,394,362 
2,625,835 
4,179,319 
6,817,247 


32,272,002 
77,127,746 
15,074,811 
18,260,874 

7,766,000 


2,641,575 
1,870,464 
5,279,089 
14,958,663 
11,695,089 


2,307,889 
6,251,281 
17,594,342 
' 


Other Sales 
to 
Ultimate 
Consumers 


(15) 


ee 


0 


| 


ce ee ere eee ewes 


er 


se eee eee ew eens 





eee eee ee ee eees 


eoee ee eee eee ee 


ee 
ee 


32,852,439 


w 1,576,530 


ee 


ee 


ee 


oe ee wee ewww erento 


ee 


er 


eee reer ee eeee 


or R’road 


Oper. (Incl. 
Company- 


Owned) 
(16) 


52,234,654 
21,281,156 


33,072,770 |- 


5,420,100 
15,616,800 


18,439,000 


20 8806 0 88 


12,222,530 
2,984,520 


109, 133,593 
667,414,939 
780,360,762 
h124,495,834 
68,174,803 


53,475,000 
192,976,490 


23,749,512 


4,368,691 
1,180,786 


29,287,766 


12,716,410 
10,479,933 
11,284,970 


155,184 
8,978,000 
3,223,850 


899, 152,000 
39,750,419 
72,486,500 
83,798,738 

140,489,960 


2,834,620 


109,642,990 
120,778,607 


30,070,434 
67,407,159 
31,997,602 

1,613,728 
23,159,558 


eee ewww ewes 


24,708,382 
1,148,400 
1,600,620 


3,199,710 
96,797,470 


Elec. R’way | Other Public 


Utilities 


(Including 
Municipal 
Systems) 


(17) 


616,494,130 
279,200,440 
108,334,491 


55,144,909 


225,028,753 


83,600,000 
10,391,000 


125,879,825 


85,522,937 
19,298,892 


29,015,297 
14,815,230 
4,071,727 
9,519,828 


173,793,885 


1,998,720 
17,158,300 


10,656, 168 


1,259,896,000 
125,211,854 


99,096,016 


33,977,948 
1,330,941 
33,837,735 
44,397,352 
5,407,991 


3,090,600 
7,615,997 
5,994,099 
34,341,207 
928,145 


1,400 


3,11 
9,352,390 


34,708,000 


608,274,938 
100,244,000 
933,055,580 


25,388,100 
30,015,853 


100,791,518 
1,380,641,300 


43,603,440 


1,254, 106,000 


269,921,346 
253,461,953 


90,886,904 
78,175,232 
28,637,462 


1,244,614 
54,417,047 
43,895,500 

5,767,953 


101,952,553 


24,780,929 


$0046 4404 66 OS CATS 6 06 0.6 we 6% ODO SO 6 0) 0 bi OS 24 oo eS 


eee ee ee ee ewes 


eee eee ee ee eeee 


4,069,190 
30,572 


ee ee eee eee eeee 


ee 


sete em eee eee eetn eee eee eee eetisse ee ereeeeeese 


23,127,515 
579,872 
ne 


3,017,142 


139,296,957 


1,852,377 
91,168,000 
13,314,464 
30,766,000 


1,159,358 
2,598,500 


4,842,010 
529,153 


6,734,112 
945,106 


20,492,950 
3,508,496 


15,827,414 
26,885,225 
a 


132,196 
6,557,654 


384,632,330 
66,490,776 
60,746,285 
48,774,539 
55,961,000 


17,082,036 
76,956,665 
41,190,150 
12,105,121 
20,893,120 


21,203,212 
9,176,182 


Used by 
Company 


(18) 


53,504,091 
6,227,100 
5,953,056 

36,296,892 
4,134,274 


5,538,000 
, 166,787 


53,945,639 
37,036,573 
29,403,236 
24,428,129 
A 6,537,639 


15,541,000 | 


8,207,000 
4,926,144 


ee 


10,139,185 


4,271,768 


22,844,000 
19,781,943 
26,603,000 


14,622,719 
7,157,656 


12,913,221 
19,793,544 


5,390,520 
6,104,645 
11,456,086 
2,664,568 
3,055,655 


6,918,968 
19,280,905 
2,000,259 
1,650,222 
6,208,391 


2,675,936 


ee 


703,342 
2,550, 108 


712,032 
8,393,883 
662,917 


5,431,991 
487,251 


6,973,205 
11,855,737 
7,525,718 
1,951,159 


ee 


1,361,606 

867,189 
1,036,223 
3,739,406 
1,405,426 


1,982,380 
2,907,572 
273,619 


SHHSHHSHOS SHH HHO sg coSSHEHSSSO HOLS SEE SEHSOSOSSSSISSHOSSHHSSESSET SSH SH SHHSHSE HEEFT ESE SHEE OH EEFT TSS ET SHS Oo SETS SHC SE HOH SSHOONSCC ES SOSEessees 


60,179,100 


108,342,560 


83,570,388 


809,990,847 | 
869,582,217 | 
390,668,574 
366,052,644 
288,978,321 


199,442,000 
160,732,557 


77,211,621 | 


56,256,751 
34,082,588 
39,992,781 
47,770,783 


38,083,151 | 
53,472,840 | 


16,272,459 
33,351,264 | 
13,260,230 | 


16,797,312 | 
15,201,413 | 


555,354,000 
483,577,890 
310,808,700 | 
198,442,015 
192,729,596 | 


239,429,415 | 
156,184,592 


184,916,705 | 


78,026,153 
61,370,046 


65,830,288 | 


45,718,706 
70,872,156 
47,822,708 


28,394,677 | 


52,276,511 


45,051,038 
13,587,561 


12,315,290 | 


43,583,569 
24,314,002 


15,249,141 
19,853,966 


15,220,262 | 


7,779,930 
14,001,170 


12,064,659 


283,594,753 
213,030,991 
72,640,901 


71,588,304 | 


30,828,000 


45,681,704 
57,719,209 
33,314,210 
33,982,618 
33,481,868 


19,642,056 
21,560, 143 
14,155,278 


35,097 


568,953 


iiineenaas a 1,866,941 


ee 


eee er een eee 


ee ee 


eee ee ee ene 


eee ewe eeee 


3,132 
1,501 
1,721 


2,781 
1,777 
1,680 
4,917 
3,976 


3,291 
2,346 
0 


566,299 
756,948 
292,948 


298,551 
293,251 


126,899 
141,475 


96,329 
107,872 
69,437 
47,133 
79,383 


70,517 
98,552 
35,117 
58,817 
32,112 


39,466 
25,197 


823,468 
445,923 
508,367 
247,108 
282,901 


282,257 
293,883 


158,261 
103,827 
64,255 
68,836 
89,309 


104,716 
116,414 
89,947 
48,994 
72,396 


55,377 


eee eee eee ert e ree eee eeee 


41,054 
45,450 


17,172 
35,234 
27,145 
23,649 
35,296 


296,026 
316,202 
121,196 
38,331 
59,547 


54,781 
19,743 
49,365 
63,099 
59,799 


46,645 
49,512 
31,154 


Commercial |Commercial 
Small Light | Large Light 


Farm or 
ot Rural 
Accounted for if Not Domestic 
(Losses) Included in 
Domestic 
(19) (20) (21) 
307,733,296 | 741 427,206 
181,026,602 Ia 2,272 |a 323,440 |a 
PRET UONO Bao sd es evesic 135,814 
68,334,733 | 15, 266 52,747 
BRP Bik ss aves een 60,920 
Ee Sie ee 74,708 |a 
NEES Hives ce scenes 109,935 
BUOOE FIO Beas. c ok cele c 45,517 |a 
31,720,176 | 7,280 48,961 
30,179,217 | 269 42,979 
i 
17,936,342 | 486 36,624 
26, 163,896 | 4,475 37,496 
Be PUTED Ess vie sie cews 23,390 
8,101,120 |. - 28,880 
i 


a 


a 


and Power 


(Retail) 


(22) 


60,183 
69,103 
17,502 
10,700 

9,626 


12,754 
15,430 
7,257 
8,320 
5,229 


4,833 
8,477 
5,031 
4,389 


83,793 
394,143 
116,004 
157,117 

45,246 


54,478 
31,515 


21,234 


14,017 
12,547 
10,832 

6,008 
11,689 


15,172 
13,163 
5,498 
11,957 
3,755 


5,444 
3,903 







121 240 
79,100 
78,558 
32,365 
32,900 


54,378 
39,757 


11,079 
12,123 


12,679 
28,038 
11,346 
10,520 
13,428 


9,970 
12 


and Power 
(Wholesale) 
(23) 


145 
827 
1,171 
3,581 


268 
2,297 
691 


57 


Number of Customers, Dec. 31, 1936 


Municipal 
Service 
(Street 

Lighting, 

etc.) 


(24) 
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110,881,219 | 
109,186,979 
























as the unit. 




























Other 
Other Electric | Public 
Ultimate | Railway | Utilities 


Consumers} or R’road} Including) 


Operation| Municipal, 


(26) (27) 


COCs ae es 














6 
0 
ovate 3 4 
banter gone 6 9 
331 3h 4h 
ig tuadeed I ~ 8 
ban oeaawn 12 lv 
5 
993 2 16 
3 
Dog Nea 6 17 | 
1,366 6 43 } 
Sha ate sas 4 17 | 
Beater eta ede bende 10 
Dee, aterecuact 5 11 | 
Seer re aia te ee rales aed 2 
ar pies Menage i | 
3 1 | 
Maverkisa heaters l 5 | 
GO ii cekwees 38 | 
Bee ee 15 | 
sea ike an 1 “en 
668 16 | 
eae \ 7 | 
30 l 3 
Pesach iad 2 4 
0 0 0 | 
Bd apr a alana 2 | 
a 10 | 
ote ee l 20 | 
Piceiutthea arate ] 57 | 
36 ] 128 
Da aciacees l 25 | 
Dds hate ar 1 4 
as 4 15 | 
baniiesia) 2 9 | 
NB ial : ©) 7 
0 
bs 8 
DS. aie acumen 2 4 
56 1 39 


This tabulation is based on the operatin 
Group statistics are given in a few in. 
stances for properties which, though distinct corporate 
entities, are operated as a single 




















































0 


4 


q 


r 


physical system, 


a Nos. 2, 16, 18—Billy 


£ co mpany 























dered in December @ 
Ave. bills rendered, (J 
8 Meters, 133—Actives 


counts, 

























No. 5—Inel. to 
31,833,750. 43, § 


interchange.  65—Ty 
ferred. 92—Inch j 
change. 





142—Recej 
168—Incl. 1,556,420; 


change balance, 










Commercial light, or fg 
and power, combined 
domestic service, 







Retail combined ® 
wholesale, 

















Canadian Niagara P 
Co., Ltd. (see Canada), iat 
cluded in Niagara Hud 
Power Corp. System, 


One station 600 kw, ‘nt 
used. 
































Output Duke Power @ 
omitted from totals bee 
of lack of other data. 


Includes 91,061,634 tf 
ferred to two 
transportation cos, 


























Entries under Domestic at 
light and cooking; unde 
Commercial are power. 










Including water heaterset® 
ice (off peak). 


Includes all surplus sales 














Exchanged for water pow] 


company’ 
share of Stanton plat 
—Incl. Ohio Power Oat 
share of Windsor piath 4 










27—Includes 


















Includes as crdit 70 
825 kw.-hr. econony 
to other companies. 













Includes company’s share of 
Deepwater plant. 


Net; 2,133,007,000 kw.-hr. 
total purchased less 14,985,- 
000 kw.-hr. sales for resale 
outside of Chicago. 












Sold to other public utilities 
in Chicago. (See also note 


p.) n 


Incl. 60,000 ret. from prop- 
erty acc’t, avail, in emer- 
gency. Continuous 874,000 
temporarily limited by 
boiler cap. to 740,000, but 
emerg. op. of add. boilers 
enables full 874,000. 


t Includes about 11,000 kw., 
for station auxiliary use; 


net 204,000 kw. 


No. 19—4 hydro also inch 
r in fuel-burning, 45—One 


combination plant; total 1& 


» Municipal and other com- 
bined. 


» These are not sales. Fig- 
ures, entered in this column 
for convenience only, rep- 
resent net delivered for ex- 
change and for storage, as 
follows: 





Gross 
Reed 


16,428,512 
175,707,568 
















Del'd 
13 2,165,700 inter 
42 18,005,042 
83 128,105,018 


ouwuonn Utbwnh— 


— st et et 
-&wnh— 


For explanations and comments relating to these 
statistics the Electrical World of May 8, 1937, should 
be consulted. 





Section and System 


(2) 





| The Edison Electric Illuminating Company of Boston...... 


| Constituent Utility Cos. of Western Mass. Companies... .. 
1 The United Illuminating Company...........-eeeeee eee 


| Blackstone Valley Gas and Electric Company............. 


| Bangor Hydro-Electric Company.........-.--.-: stavexws 
| Cambridge Electric Light Company (Assoc. G. & E. Sys.).. 





Empire Gas and Electric Company (Assoc. Gas & Elec. 3 0 











Pe I NS os, Os Higa mks a iaa eteuew eee 
| Public Service Company of Indiana................--e00. 


| Central Illinois Light Company 





New England States 
New England Power Association. .......+-+2sseseeeeeeee 


The Connecticut Light and Power Company...........--- 
Central Maine Power Company......-+-++++e+eeeeereees 
The Hartford Electric Light Co... .......c cece ee ee ee eces 


The Connecticut Power Company....... cakes wteancueedy 
Public Service Company of New Hampshire.............. 


New Bedford Gas & Edison L’t Co. (Assoc. G) & hE. Sys)... 
Cumberland County Power and Light Company.......... 


RINNE UTNE oo ssa. oc 9 HOR OR ON OLS aLeee 


Middle Atlantic States 
Niagara Hudson Power Corporation (¢)..............058: 
Consolidated Edison Company of New York, Inc.......... 
Philadelphia Electric Company System............+020+8: 
Public Service Electric and Gas Company (N. J.)......... 
American Water Works and Electric Company, Inc........ 


7 

9 

9 

5 

8 
Pennsylvania Power & Light Company...............066- 5 
SPURNS CONE COMPANY ..... s.< - o<00ic 05s sands nndennsoes 4 
Pennsylvania Water & Power Co.and Safe Harbor W.P.Corp. | 
Eastern Penna. & N. J. Group (Associated G. & E. System)| 4 
N. Y. State Elec. & Gas Corp. Group (Assoc. G. & E. Sys.) 8 
7 

6 

3 

3 

5 

2 

5 

I 

1 

2 





‘Western Pennsylvania Group (Associated G. & E. Sys.)... | 
Rochester Gas & Elec. Corp. (Associated G, & E. System). .| 
The Scranton Electric Company...... 2.005 ccccseccccces 
Penn. Central Light & Power Co. (Assoc. G. & E. System). 
Jersey Central Power & Light Company................+- 
Atlantic City Eleceric Company.........2.scesccesccsess 
Long Island Lighting Company 
Pennsylvania Power Company. ...........seeecsseceees 
Central Hudson Gas & Electric Corporation.............. 
Luzerne County Gas and Electric Corporation............ 


Staten Island Edison Corp. (Associated G. & Elec. Sys.).. 


OR ss sc ace edaireeen «ken veka a pwn eee 
East North Central States 
Commonwealth Edison Company............0+e0eeeceees | 
American Gas and Electric Company (Interconnected Sys.).| 2 
De APeeOiee On COGNOGAT ..o.6. 65s sinc s dabacs eis ncsens | 
Public Service Company of Northern Illinois.............. | 
Cleveland Electric Illuminating Company | 


CRE TOME COMNDGRT 64.45 dies cndscscdaasdeveses es 
Columbia Gas & Electric Corp. and Subsidiary Companies. .| 
Super-Power Company of Illlinois.................2-eee8: 
The Milwaukee Elec. Ry. and Light Co. & Affil. Cos. (D) u 


Chicago District Electric Generating Corp 


—OKH UD BWW 


i 
i 
H 


Northern Indiana Public Service Company..............- | 
The Ohio Public Service Company.............2.0.e0 000: | 
The Toledo Edison Company 


Indianapolis Power & Light Company.............0.005: 
Central Illinois Public Service Company...............-+- 
The Columbus Railway, Power and Light Company....... 
Wisconsin Power and Light Company.. FET RT. 
Wisconsin Public Service Corp. & Subsidiary 
City of Detroit, Public Lighting Commission.............- 
Dae eeny Meemtbict OF CACAO ok ios kc Paces cesscccces 


Northern Indiana Power Company 
City of Cleveland, Department of Public Utilities. ........ 


-—“KXo-—> Oho WMownN wu 


sm@enma Service Corporation. .. «<0. <.sccscscvncecsveses 
Western United Gas & Electric Company 
Southern Indiana Gas and Electric Company............. 
City of Lansing, Board of Water & Elec. Light Comm’rs. . .| 
Central Illinois Electric and Gas Company 


&mewh— 


The Marion-Reserve Power Co. and The Ohio Elec. P. Co.. l 

IL. «<n 6c ceed annieceMexadeiee wetatinds 
a 5 _ West North Central States aS 
Union Electric Light and Power Company (Mo.) and Subsid.} 7 
Northern States Power Co. (Dela.) & Subs...............] 0 
Kansas City Power & Light Company 2 
Minnesota Power & Light Company 
Pen DONE RUNNIN, 4... ccc cevcncs<vsawedscaecia l 


Kansas Gas and Electric Company...............00.000. 


The Empire District Electric Company.................. 
Des Moines Electric Light Company.... 


| Sioux City Gas & Elec. Co.— Iowa Public Service Co.... . .| 


| Interstate Power Co. (Delaware) & Subsidiaries 


| Iowa Electric Light and Power Company 
| lowa-Nebraska Light and Power Company 


Kansas City, Kan., Board of Public Utilities 
Iowa Southern Utilities Co 


Totals for section 


| 





Table II—Detailed Data on Generator Rating, Output, Customers and D 
of Public Utility Systems Having an Output Exceeding 100,000,000 | 


Generator Rating, Dec. 31, 1936 


L 
L 


m 


6,959,698 


= 


= 


L 


25,050 


Fuel Burning Plants 


Rating of 


Generators, 


(4), 


349,170 
358,860 
105,000 

18,572 
124,000 


62,000 
160,000 
48,425 
43,655 
33,500 


92,000 
36,000 


1,455,132 


640,000 
2,376,200 
848,610 
684,450 
449,948 


310,580 


141,300 
120,000 


934,500 
855,125 
861,925 
342,000 
477,500 


255,500 
381,750 
215,000 
497,814 
200,000 


311,500 
120,430 

82,100 
127,600 
166,780 


166,700 
81,140 
132,500 
88,500 
49,604 


42,000 
7 


23,000 
50,000 


31,000 
41,325 
50,900 
65,500 
43,738 


24,500 


452,170 
288,951 
255,793 
30,420 
96,500 


66,000 
66,500 
73,800 
75,564 
62,952 


57,743 
41,270 
39,000 





Generated and Purchased Output, 1936 | 


Hydro Plants 


Plants 


seer erto eee ee ee eens 


™ 


(5) 


— 


| Total Output, 


Rating of 
Generators, | Kw.-Hr. 
w. | 
(6) (7) 
352,500 | 2,321,187,373 
L 50 | 1,266,044,573 
64,815 | 700,104,324 
108,490 | 512,988,292 
750 | 475,956,243 
89,825 | 461,609,000 
349,324,000 
11,360 | 276,761,914 
60,667 | 240,784,594 
1,750 | 230,166,391 
sc itladlali adipsia 214,932,780 
24,312 | 192,697,940 
31,035 | 137,846,610 
0} 112,700,792 
745,554 | 7,493,104,826 
L 994,342 | 7,558,595,370 
9} 6,038,989,792 
253,765 | 3,606,748,855 
0} 2,531,677,314 
56,375 | 2,405,317,201 
44,952 | 1,730,569,000 
0 | 1,644,711,861 
291,000 | 1,320,075, 100 
22,198 | 867,950,911 
13,835 | 618,531,386 
48,000 | 440,968,830 
48,645 | 415,012,030 
0} 316,188,211 
4,100 | 291,435,123 
350 | 271,993,270 
0} 268,395,721 
0| 242,963,922 
0 | 227,997,543 
23,740 : 227,596,866 
0 | 142,525,451 
0} 122,721,960 
8,160 | 102,476,236 
1,809,462 | 31,393,441,953 
0 | 4,553,748,000 
106,594 | 4,430,934,941 
9,300 | 2,933,174,400 
800 | 2,024,118,676 
0 | 1,641,550,963 
161,255 | 1,490,798,238 


= 


— a 
ocococow onénnIN co 


-OoOnInN — 


— w 
-oOoooeo 


—moooe o=——Oc 


w 
o|o 


6,799,931 


Ne 


_ 
=) — ee el o=-Oonht 


— 





0 | 1,438,882, 101 
0 } 1,380,641,300 


19,630 | 1,366,640,698 
0 | 1;254,106,000 
1,950 | 1,128,924,530 
4,290 | 764,850,403 
1,635 603,143,250 
0| 577,088,586 
5,000 | 523,217,218 
0} 421,304,957 
0} 421,145,327 
0 | 361,293,300 
0 | 356,040,640 
37,223 | 309,384,396 
} 
46,896 | 297,257,594 
0 | 215,381,570 
31,000 | 200,946,522 
384) 199,080,911 
0} 184,834,000 
0} 184,775,845 
0} 134,557,844 
0} 128,475,830 
1,200 | 121,838,781 
1,200} 117,906,031 
0} 102,607,260 
428,357 |29,868,650,112 
264,000 | 2,199,210,159 
147,035 | 1,246,344,509 
0} 721,326,331 
94,911 | 459,590,649 
0} 393,795,000 
0} 299,415,100 
19,720 | 287,064,653 
500 | 225,005,532 
2,051 | 208,170,310 
6,545 | 173,233,092 
1,460 | 167,053,943 
L 2233) 141,706,063 
0} 135,365,708 


111,671,393 


Generated 
(Net), 
Kw.-Hr. 


1,854,026,484 
1,083,908,972 
572,153,733 
485,817,171 
423,656,760 


303,215,000 
349,324,000 
121,516,741 
213,259,919 

15,442,341 


214,932,780 
144,812,340 
137,461,110 
102,843,856 


~ 6,022,371,207 


6,456,964, 265 
5,646,820,832 
3,67 1,361,462 
2,333,499,637 
2,359,345,371 


1,437,308,000 
1,620,683,930 
1,290,362,200 
755,714,385 
382,304,699 


431,216,960 
302,142,667 
315,444,672 
290,301,731 
341,556,150 


267,252,721 
238,440, 137 


79,912,657 
216,857,560 


119,435,360 
14,257,941 


o 


28,571, 183,337 


2,435,726,000 
4,309,920,276 
2,926, 306,700 
1,253,421,600 
1,637,952,403 


1,373, 156,392 
1,467,832,060 
1,380,639, 300 
1,280,947,066 
1,254, 106,000 


1,064,438,235 
632,604,096 
421,103,069 
503,273,580 
373,685,018 


365,407,384 
206,476,611 
360,787,400 
348,405,005 
271,211,023 


281,534,104 
196,099,000 
132,113,857 

1,425,953 
184,834,000 


74,387,400 
103,277,200 
128,475,830 
121,746,781 

29,973,515 


51,254,000 


25, 172,520,858 


2,199,190,022 
1,202,338,231 
718,546,176 
455,949,879 
393,795,000 


299,355,000 
286,028,360 
225,005,532 
199,507,687 
137,716,774 


165,949, 163 
108,495,672 
135,365,708 

41,633,233 


1,470,733,619 | 


n —69,562,880 


p2, 118,022,000 


b 


b 


Purchased, 


Kw.-Hr. 


467,160,889 
182,135,601 | 
127,950,591 
27,171,121 
52,299,483 


ens 


155,245,173 
27,524,675 
214,724,050 


0 
47,885,600 
385,500 
9,856,936 





1,101,631,105 
392,168,960 

— 64,612,607 
198,177,677 
45,971,830 


293,261,000 
24,027,931 
29,712,900 

112,236,526 

236,226,687 


9,751,870 
112,869,363 
743,539 
1,133,392 





1,143,000 
4,523,785 | 
227,997,543 
147,684,209 
—74,332,109 


3,286,600 
88,218,295 


2,822,258,616 








121,014,665 
6,867,700 
770,697,076 
3,598,560 


117,641,846 
—28,949,959 


2,000 
ne | 


64,486,295 
132,246,307 
182,040,181 | 
73,815,006 | 
149,532,200 | 


55,897,573 | 
214,668,716 | 
505,900 | 
7,635,635 | 
38,173,373 | 


15,723,490 | 
19,282,570 } 
68,832,665 
ene 


110,388,445 | 
31,280,644 | 

92,000 | 
87,932,516 | 


51,353,260 | 


60,100 | 
1,036,293 | 


8,662,623 | 
35,516,318 | 


1,104,780 | 
33,210,391 | 


0 
70,038,160 


———— 


Farm or 
Rural, 
if Not. 
Included in 
Domestic 


(10) 


1,374,576 
4,734,378 


4,714,802 
498,946 


679,263 
2,625,864 


eee eeeeee 


see ewer eens 


re 


10,441,225 
14,542,336 


4,230,475 
5,156,244 

230,379 
4,240,199 


109,693 
122,164 


1,521,689 


18,964,603 
17,848,300 
11,614,966 


ee 


eee eee ewe ae 


eereeeseene 


2,156,023 
8,015,674 


8,312,247 


eee eee ewes 


1,519,449 
1,922,665 
537,714 


773,523 


one oeneenee 


eereseeeeee 


3,232,422 
912,627 
2,112,000 


2,799,067 
1,284,143 
1,601,552 
3,346,239 
3,541,449 


2,790,110 
1,634,468 


902,400 


| 4,793,111 
4,696,129,254 | ...... 
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Domestic 
Service 


233,253,943 
209,568,869 
110,695,348 
31,540,882 
64,801,871 


54,640,000 
63,587,274 
40,814,082 
26,236,485 
19,091,578 


15,068,904 
22,851,288 
14,559,912 
16,193,477 


460,660,770 
991,244,166 
435,582,713 
440,559,560 
213,780,031 


171,460,000 
244,624,037 
He 8 566 
102,797,137 


53,140,920 
67,493,126 
37,902,124 
28,987,510 
57,005,335 


47,654,070 
68,382,957 
25,030,444 
47,820,648 
15,297,485 


27,114,354 
13,644,633 


623,241,000 
304,722,918 
7 412,120,200 
178,496,569 
229,938,621 


234,322,911 
222,908,254 


coos ee eee eee Se etineeeeesese ee etioen ese eeeseseseetissesesesesesit te Fe eeeseseesnestiseseesssescse 


coer eer ee reese ettneseeseereeeeeeeeisoeeeeseesesesesioseesseseeseeestt ®t ee eer eeeseeriseeereeseseee 


134,173,175 
58,382, 136 
38,651,071 
50,202,192 
59,202,429 


72,034,280 
57,464,010 
62,766,097 
40,994,900 
44,138,792 


33,728,263 


coerce seceeeesteeeeeeeeeeeree 


19,480,957 
32,840,198 


11,026,697 
22,935,477 
18,486,001 
24,354,477 
21,414,035 


12,169,472 


261,755,665 
250,746,237 
100,640,926 
27,729,973 
50,399,000 


40,152,316 

9,970,376 
34,051,972 
35,514,077 
32,812,806 


39,858,878 
32,353,937 
22,897,755 
20,664,291 


Commercial 
Small Light 
and Power 
(Retail) 
(12) 


144,898, 153 
193,064,152 
44,951,654 
22,436,753 
66,275,130 


41,830,000 
59,465,471 
15,972,630 
16,141,350 
14,944,949 


9,474,076 
38,628,008 
11,761,250 
15,039,093 


Distribution of Output in Kilowatt-Hours, 1936 


Commercial 
Large Light 


and Power 


(Wholesale) 


(13) 


870,404,549 
336,615,591 
292,647,109 
275,074,595 

63,247,437 


175,120,000 
164,951,164 
66,279,749 
61,276,638 
133,167,045 


136,624,766 
67,675,266 
78,025,330 
58,016,348 


Municipal 
Service 
(Street 

Lighting, 

etc.) 


(14) 


41,289,981 
34,326,285 
10,218,278 
10,022,419 

7,243,273 


8,910,000 
7,582,363 
4,008,658 
7,050,375 
11,753,640 


3,904,451 
4,616,464 
1,183,771 


4,662,496 











| 


393,032,355 
1,213,7 36,278 
349,509,207 
535,922,304 
154,561,785 


152,713,000 
118,852,003 


51,093,024 
53,452,847 


35,345,063 
86,508,090 
39,150,175 
14,195,677 
24,918,058 


63,227,048 
26,821,163 
22,486,632 
36,089,141 

8,462,088 


10,114,975 
13,320,970 


499,993,000 
297,427,579 
522,993,400 
108,755,661 
176,102,354 


222,201,039 
151,785,169 


139,315,320 
47,784,319 
23,963,013 
43,674,675 
56,622,207 


85,952,720 
64,089,548 
50,046,457 
61,565,764 
28,367,587 


26,375,954 
224,902 


CESS OCH HRSOPTS SCH SEHSETESES ORG CECH CESEEE ORES 


16,461,218 
30,456,766 


15,725,345 
32,827,151 
28,390,649 
24,304,594 
18,063,191 


9,766,275 


were eee eee FHF SSH HHHTH Hl ose SSS SHSHSHESHSHI SCS HSSHSS HSE EHESHEHHI GS EHHEHHEHSHSHHHLH HHH HH Hew Hew ewe we HEHEHE HEHEHE HEHEHE HEHEHE EEE HHL ew ewe eeeeee 


271,468,914 
178,375,365 
72,264,335 
27,268,038 
52,977,000 


46,005,332 
13,386,290 
21,987,391 
32,890,958 
37,322,898 


5,170,264 
30,330,475 
11,070,691 
21,299,766 


4,452,176,773 
1,927,129,505 
1,416,555,579 


977,595,837 


1,635,666,521 
1,053,873,000 


881,814,012 


444,961,958 
226,667,274 


219,043,844 
118,340,189 
152,167,511 
141,017,891 

94,738,848 


100,358,532 
57,862,832 
148,761,696 
62,804,029 
91,457,307 


35,232,112 
39,136,024 


eersweveeees* **** FFF FHF FHHiseeeeseeeseeeeiseeeeeeee 


1,766,789,000 
2,632,027,242 
1,412,931,200 


387,540,075 
818,485,597 


707,576,880 
605,086,210 


418,390,234 
198,376,591 
309,460,337 
327,062,363 
273,644,405 


191,365,167 
128,690,729 
116,494,936 
209,531,839 

55,937,146 


145,505,652 
13,480,988 
2,263,983 
88,012,665 
51,543,978 


98,874,914 
19,679,538 
54,153,412 
61,220,461 
48,255,536 


48,229,475 


819,216,333 
446,865,280 
297,862,059 
249,790,671 
162,986,000 


142,532,106 
122,411,817 
82,475,755 
66,760,646 
31,551,283 


67,365,042 
36,210,277 
69,374,023 


39,371,198 


114,324,092 
331,030,032 
30,874,899 
60,624,286 
20,459,801 


56,696,000 
30, 130,450 


13,783,024 
29,764,929 


12,639,220 
32,703,275 
5,046,220 
5,991,294 
23,707,512 


8,449,341 
15,662,481 
3,024,090 
6,058,015 
2,619,669 


13,346,348 
6,212,616 


151,879,000 


26,407,409 
57,139,100 


107,792,353 


18,406,640 


19,251,279 |: 


72,689,824 


13,712,282 
8,429,347 
15,387,799 
6,680,211 
10,470,321 


18,070,502 
21,466,794 
2,529,861 
4,830,862 
6,655,521 


7,627,865 
91,290,649 
185,663,907 
2,419,502 
42,170,560 


2,713,338 
1,394,362 
2,625,835 
4,179,319 
6,817,247 


8,539,363 


32,272,002 
77,127,746 
15,074,811 
18,260,874 

7,766,000 


2,641,575 
1,870,464 
5,279,089 
14,958,663 
11,695,089 


2,307,889 
6,251,281 
17,594,342 
2,433,550 








_— | | | sf 





Elec. R’way | Other Public 
Other Sales or R’road Utilities No 
to Oper. (Incl. (Including Used by Account 
Ultimate Company- Municipal Company (Loss 
Consumers Owned) Systems) 

(15) (16) (7) | (18) ‘9 
SS ere 52,234,654 616,494,130 | 53,504,091 307,7 
ae A a/arae age 21,281,156 279,200,440 6,227,100 181,0 
AG heh 2 tase 33,072,770 108,334,491 5,953,056 94.2 

ee 5,420,100 55,144,909 | 36,296,892 68,3 
0 15,616,800 | 225,028,753 4,134,274 29,60 

4,288,000 18,439,000 |& 83,600,000 5,538,000 69,2 

acta “ands d baal t ue ehh 10,391,000 6,166,787 37,17 
eee teeters SA cea ot ere 125,879,825 3,122,014 | 20,68 

mah 3,917,508 85,522,937 4,204,323 31,7 

0 0 19,298,892 1,232,124 30,17 

side ie kee csc sha ca Se NStac al Pati dees 29,015,297 2,229,681 17,93 
acl pina. eares 12,222,530 14,815,230 3,099,394 | 26,16 

2,165,700 2,984,520 4,071,727 745,918 22,3 

tea te re 9,519,828 1,168,430 8,10 
LEE CE re 109,133,593 | 1,132,124,022 | 53,945,639 809,9 

1,816,082 | 667,414,939 |..............] 37,036,573 869,58 
ised hanes 780, 360,762 173,793,885 29,403,236 390, 6¢ 
Ee Pee h124,495,834 1,998,720 | 24,428,129 366,05 
Peer ore rere 68,174,803 17,158,300 |4 6,537,639 288,97 

0 | 53,475,000 15,541,000 8,207,000 199,44 
alte daiiicematskace 192,976,490 10,656, 168 4,926,144 160,7 
AI Ba ox’ 6s saws 60, | 
Re Rwanauae 23,749,512 125,211,854 10,139,185 108,3 
AE ore 4,368,691 99,096,016 4,271,768 83,5 
EO eee 1,180,786 33,977,948 4,198,953 77,21 
sreaalataaeale ae 29,287,766 1,330,941 17,935,648 56,2 
Ach hh bnidlmtods 12,716,410 33,837,735 1,055,069 34,0 
Bg aciueeiieates 10,479,933 44,397,352 2,132,486 39,9! 
392,358 11,284,970 5,407,991 6,767,415 47,77 
ee ee 155,184 3,090,600 3,196,316 38,0 
79,390 8,978,000 7,615,997 4,088,262 53,4 
Maleate abso me 3,223,850 5,994,099 sc deacatae 16,2 
Wl aa ra tr ara tae aa eee 34,341,207 7,132,562 33,3 
ee eaae asad 8,689,008 928,145 1,701,826 13,2¢ 
jtPaRaeeeds 15,253,893 3,111,400 1,629,402 16,7 
ee a asad eee ea alos kas oc 9,352,390 4,086,501 15,21 
16,000 | 899,152,000 jg 34,708,000 | 22,844,000 535,35 
yetid aan ates 39,750,419 608,274,938 | 19,781,943 483,57 
Jioubbamaais 72,486,500 100,244,000 | 26,603,000 310,8 
pian aaa aet 83,798,738 933,055,580 14,622,719 198,4 
32,852,439 | 140,489,960 25,388, 100 7,157,656 192,72 
1,576,530 2,834,620 30,015,853 12,913,221 239,41 
ieee 109,642,990 100,791,518 19,793,544 156,14 
ek errr Poet Be 
21,758,599 | 120,778,607 43,603,440 13,013,137 184,9 
1,254, 106,000 |... 2... ce enfecwnse 
tian sha ce eae 30,070,434 269,921,346 5,390,520 110,84 
11,933,787 | 67,407,159 253,461,953 6,104,645 109,18 
Wide ou ateraciepad 31,997,602 90,886,904 11,456,086 78,02 
ne ee 1,613,728 78,175,232 2,664,568 61,3 
at danainaieacaleren 23,159,558 28,637,462 3,055,655 65,8 
Didi wt awbeth as Pre etek. eet 1,244,614 6,918,968 | 45,7 
pea et ies a ar een aerate are 54,417,047 19,280,905 70,8%% 
11,029,100 | 24,708,382 43,895,500 2,000,259 47,8 
lar St grees 1,148,400 5,767,953 1,650,222 28, 34 
4,231,601 1,600,620 101,952,553 6,208,391 52,2 
| 
eee 3,199,710 24,780,929 2,675,936 45,0 
Peer rere ee 96,797,470 hc eh artical bed etina wea 13,5 
Bi RSs ber ices, a odie ac anee aia a Gok eh ene aac 703,342 12,3 
2,643,634 701,080 20,492,950 2,550,108 43,5 
Wa aa ki <u atc: arias Rar ex aia naa ora ate ere 24,3 
Pitiima wees 23,127,515 15,827,414 712,032 15,2 
85,705 579,872 26,885,225 8,393,883 19,8 
ice w amapaens 7,976,900 422,140 662,917 15,2 
0 0 Wile ch ina eraned 7,7 
0 3,017,142 132,196 5,431,991 14,0 
atte ewe a aa sa hs a aa caer aces ahaa 6,557,654 487,251 12,0 
ae 
Pde wardaa wae 139,296,957 384,632,330 6,973,205 283 
irda alata ole 1,852,377 66,490,776 11,855,737 213, 
170,874 | 91,168,000 60,746,285 7,525,718 72, 
verre rere 13,314,464 48,774,539 1,951,159 71, 
Rapitd anda a 30,766,000 SPE Coicnncwusuis 30, 
isl dwaatirg das 1,159,358 17,082,036 1,361,606 45, 
Dasara a aca erate ie 2,598,500 76,956,665 867,189 57, 
I ok etek 41,190,150 1,036,223 33 
30,572 4,842,010 12,105,121 3,739,406 33 
pee aevedincn 529,153 20,893,120 1,405,426 33 
acid as ceaes 6,734,112 21,203,212 1,982,380 19,6 
146,622 945,106 9,176,182 2,907,572 2i, 
iia ai ER ae te oa al diana 273,619 14,1 
a 497,500 DOE Dann ccaecans 20,6 














) 2,112,000 50,399,000 52,977,000 162,986,000 7,766,000 |........-.---- 30,766,000 PIPOTTTe Vac vc ccsscees 30,828,000 59,547 









8,393 


































w These are not sales. Fig- 





















































































































































































































































































ures, entered in this column 
0 | 60,100 | 3.799.067 40,152,316 46,005,332 142,532,006 | 2,641,575 }.............. 1,159,358 17,082,036 | 1,361,606 45,681,704 54,781 et 0 Ek cc ie senses ae Ge 
10 1,036,293 | |'284°143 9,970,376 13,386,290 122,411,817 SE Becca cosouaes 2,598,500 76,956,665 867,189 57,719,209 19,743 5,613 resent net delivered for ex- 
? 0 | "601.552 34°051.972 21,987,391 82,475,755 5,279,089 | 4,069,190 |............ 41,190,150 1,036,223 33,314,210 49,365 Set 0ClCOC OR OPR ho saceces change and for storage, as 
7 8,662,623 | 3346239 35,514,077 32,890,958 66,760,646 | 14,958,663 4,842,010 12,105,121 3,739,406 33,982,618 63,099 14,176 eieiees 
74 35,516,318 | 3.541.449 32,812,806 37,322,898 Re get | errr 529,153 20,893,120 1,405,426 33,481,868 59,799 ee IB Rese incnss " Grose Gros 
i °. el’ ec'd 
1,104,786 , DOO iis cn ckicoes 6,734,112 21,203,212 | 1,982,380 19,642,056 46,645 at: 6—l ee. 13 2,165,700 interchange 
3'210°391 a4 468 37333957 30°330,473 36210271 6,251,281 945,106 9,176,182 | 2,907,572 21,560,143 | 49,512 11,312 2 See Lem 
oj * "9 22,897,755 11,070,691 SR UEEE 1 POOR NNO ha oss ceiicccncudicct nce ceelvoteueanaes 273,619 bp. win wars see eeeeeeleeeeeee cele ee eee es 93 For storage 
70,038,160 902,400 | __ 20,664,291 | _21,299,766 SR SURNe | RATES bask os kensc cen 497,500 rrr 20,672,659 | ; a ed eke % GT wasn 
rd 200,076,005 Wom cn walc se ace qn bccn ia sega My ita th n-lve som sa deck Mee cea: hea a UW WR6 ei 41~S Roma rah wk wm kisim lB OES Sth RM al hw RWS Ga Sips oi a Boy ml ar STs ENG 0g 4 rr Me a ANG Te AI om RN NTR aac ar a a a 
scar adainandptangoesdd kepbiaas sctabapeanuabanaceas 







104 14,218,228 16,350,028 
124 260,559,862 interch. del’d 


























































































































































































































































































































































































































































128 731,800 interch. del’d 
130 5,001,620 interch. del’d 
Bid | 304,149,657 }°° °8559,005'| "153,727 691 | "194,470, (321 |" "82 9,848,807 | "17,778,699 | —47,602,550 | 52,392,248 | 94,491,754 | 12,361,304 | 326,274,197 | 7,235 | 136,285 | 35,430} 454. | 309 J | « Net of purch. 1,030,559,859 
0 902921 859 seiniiaiee! 195°210°471 109°620°736 610,185,984 ee 250,862,309 14,463,195 | 16,833,892 $71,064,915 f........... 236,538 742, £ +=§:—Wi  Bi......52.. less “economy flow” inter- 
80 220,800,270 | 2.137.572. 59,977,508 47,583,091 376,875,865 | 22,875,470 0 357,590,292 1,948,664 176,715,088 | 61,335 15,751 change with Potomac E. P., 
09 41,409,000 Sg 161,142,560 192,515,650 198,110,488 | 24,144,667 |.............. 89,902,965 851,000 5,573,368 106,686,311 J........... 153,945 St RE EE Do cceeices 113,542,000 and freq. ch’r 
pre | | 19,629,724 |4 32,233,006 | 83,876,431 | 109,823 20,800 | =. 
95 62,051,850 | 5,600,730 | 106,687,268 | 117,043,389 | 224,049,305 | 14,380,298 1,717,494 ,629, ,233, 876, able I, note g. 
78 9,935,347 350/591 10,741,824 10,206,743 107,213,931 DEE Bits 6 hadevin des 880,191 290,557,216 5,169,765 32,276,129 13,134 ae | a | ee ee 
00 1,623,000 5.292.000 82,977,000 (d) d 103,470,000 SEN 8.5 cae weecRoiees seater 07,406,000 |... ccse cece 64,918,000 | 88,948 a eile cdwnobvacenaews y Com’! (retail & wholesale). 
16,060,880 | 5768318 54,327,536 27,301,151 108,159,801 | 9,675,948 |.............. 5,457,578 13,928,940 | 6,790,769 49,063,326 64,457 eee i RPE Go ccescnss 
0 172,131,384 |, 23,668,129 16,837,342 95,328,006 | 2,487,408 |.............. 4 11,702,828 8,862,070 | 1,412,814 11,832,787 J........... 31,709 ee OB ikescexcus 2 2 Industrial (retail & whole- 
sale). 
73 7,355,660 | }.324.7 18,383,980 24,462,937 80,524,688 | 4,065,396 8,151,458 |b 3,801,080 | 2,623,963 19,904,240 | 30,835 tl OM, hi wins ste 
90 3581270 ae 18°528°878 16°559,050 53,347,609 | 2.011.696 |e 1,070,950 12,238,929 809,048 20,736,577 | 18,006 eee Cs barevtAtacescns | A Includes energy used in 
b99 17,555,846 | 1,003,259 18,671,537 14,293,262 SE SURIES 1) DRROOE | ove cciciics duoshescvnauecees 53,124,540 | 1,257,518 26,311,657 _ 23,842) 5,930} 226 | NST J. eee eee fees e ee eee non-electric departments or 
00 0 eee. eft 43,537,876 |i 45,828,359 |...2 0.2... 00. NE Bit tcc te ad 837,290 1,774,750 651,490 PO EIIOF Bi ons os canes i _- 34,500 |: BOE Peiccscsiaeed _.W Uivexsuanen subsidiaries. 
30 1,759,576,023 he ee 











COO 0066S CHOKES DT OOO SH HO COEF 0 OH FE. 68 CCCP OKEK OEE OS EEE HERO < C8 COKE COS O EERE 48 CAG SS HOESE SO HE OSE CEE CE CEE CE EETSE HO 666 606 CEE 6 O66 SO OOO ONS SSS 6H 64 bh OO C eH eee CONES aes ae 
eo 


Output of leased plants. 


















































































































































































































































































10 | 380,088,211 | 411 943,008 88,569,667 948,565,825 w 48,885,644 1,569,892 743,409,805 5,313,805 316,621,110 | 84,372 Sees SR - Beicescciedcc mans | C Farm energy is for agric. 
35 | 257°395'044 | potest 116,699 881 98,295,064 | 446,871,399 »—17,847,649 | 27,368,541 54,457,453 | 7,506,761 | 208,748,850 | 102,029 ee Wickes pumping. Farm domestic 
80 7... fe, Be Me Sei at ciate eee ca cae REPOS bis ccmnnintes 606,394,798 | 115,041,170 37,434,071 suttiddine sailiesaas saint Nese Saale poco is incl. in Domestic. 
150 78,695,880 |p 59,036,698 47,574,794 UOG DUP COE tS SECIS Locscsccsmicinns 37,965,355 103,401,135 5,717,040 POPE EEO Be iNet Mees , eee | CR caer - : 
8 73.884.930 | 4/379 763° 959) 695, eee) OOO E ..asscucklondcameceuct 121,858,969 6,489,621 45,957,332 43,459 eee) CU | PP Ra hes cai bacesias D Comprising Milw. E. R. & 
t 73,884,930 |” 3,319,753 25,259,722 21,695,981 | 119,036,890 | 8,925,280 |..............[.. | L Co Wie EP. Co. Wis 
0 279,556,649 36,873,508 47,148,241 121,052,618 | 2,869,594 |.............. ere 1,756,349 34,041,713 56,149 el CR ec ceases Gucsewsadsaien G. & E. Co, Wis. Mich. 
00 14.000 press 31,317,000 30,427,000 76,400,000 4,357,000 | 27,147,000 19,295,000 | 1,472,000 30,953,000 44,882 9,291 | P. Co. 
10 180,214,139 | 3,686,000 21,336,000 25,945,000 PNG | CE SPGINE Dns iccesnccusbes sovgepaiae 215,000 | 2,911,000 38,305,139 | 32,508 Set RW isi cacecbncceieas | a 
122,654,386 515.814 20,666,636 31,446,634 64,216,059 w —2,131,800 36,800 1,956,780 839,400 26,140,538 | 28,443 —— ll lll CO E Commercial light. 
136,720,000 1,214,000 21,159,000 22,599,000 61,843,000 0 5,762,000 1,731,000 2,080,000 15,282,000 | 25,820 3,686 




















1,509,223,239 


Kate CI AS NEDA EG Re eet e Eee F Power only. 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































G Purch, LIRR 50,840,762, 
" PR 825,49 ota 
112,708,000 | 24 44,000 10,643,000 | 240,938,000 | 5,672,000 |..............[.....2 0. eee. 472,416,000 | 2,439,000 46,247,000 24,824 a | | ee en 10 | 106 ,825,492. 
20,909,000 | 5784000 68,834,000 y 115,433,000 |: 258,462,000 | 34,804,000 |.............. 23,613,000 13,500,000 | 2,519,000 70,730,000 97,506 jy 18,444 |: 1,001} = 584]... 2 16 | 107 sat es coe te 
35,133,492 1,030,408 75,046,405 74,059,508 | 273,865,647 | 29,569,330 |.............. 14,007,192 23,119,602 | 3,330,081 94,924,248 | 111,751 24,720) 8.649) 1,740 ].......... 2 18 | 108 30.361.322, "377 101,799, 
17,084,000 | —3396.000 53,845,000 52,727,000 | 198,343,000 | 30,644,000 |.............. 18,322,000 61,177,000 | 3,075,000 | 113,676,000 | 92,500 eer EE Biv wc cviasce 2 17 | 109 179.979.9132: 563.659.594.° 
0; "90 41,302,000 74,563,000 88,250,000 | 23,915,000 34,590,000 | 110,356,000 | 3,661,000 39,502,000 82,671 14,438 0 1 1} 110 »949,912; 303,099,954. 
= dacs L Leased plants. 
4,368,000 00 GLEDROOS 1 STRMAUMOD 1 ZI SIIOIE L005 cn scscsbivigsccnces TRIE vs isin etc 72,004,000 66,632 eee RO iiivinicncdbescasuca: 21) 111 
295,340,000 1,671.00 30;693°000 36,324,000 | 175,053,000 | 11,610,000 |.............. 7,451,000 41,095,000 | 7,900,000 79,264,000 49,530 14,710! 690} 1,201 }.......... | 11 | 112 The reported number and 
117,052,000 | 6°245'633 34°193.171 30,124,001 134,217,089 909,222 1,870,657 22,137,234 | 8,536,267 47,475,975 | 41,442 9,047 26 | 14) 113 rating includes plants (in 
3,000 sade 51,794,000 110,453,000 34,465,000 | 27,258,000 |.............. 32,475,000 12,000 3,243,000 31,290,000 |........... 65,814 mere) 0 RB a ce ccuas l 1} 114 some cases not segregated 
5,896,904 | °° ],227,196 27,924,577 25,415,981 59,009,084 | 6,953,850 |.............. 29,359 | 100,027,871 | 8,863,783 45,775,619 33,360 13; 6) ei.......... 5 | 115 as to kind of power) oper- 
| »42i, ’ , ’ ’ ’ ? ’ , ated under contract or lease 
0 | cigaissipualelenedanslaieeiaecuitiacscett SNR wcntiaanmat 157,529,300 |... aos] 5 225,550 Foo Joo gece oiag lo taay ae I seceiis 1} 116 as follows: 
54,487,447 |” 864,232 | 34,458,323 | 41,976,806 | 106,613,815 | 9,847,171 |.............. 6,711,480 8,969,767 034, 037, eet BB Eh  etecns 117 
32'993,840 | 1,234698 37°82, 182 20,588,511 117,511,530 | 8,394,546 |.............. 830,020 19,570,280 | 2,076,512 33,948,607 52,613 10,222 | = 2,134) SON J... | 4} 118 Plants K 
36,479,440 | 6,092,971 32,259,965 39,172,224 57,326,327 NE f iaincte skin Guadon ed aewean 12,379,282 | 25,945,977 57,275,743 40,939 ee A ce caren salcdecasace 11 4 119 1 
96,556,000 1,586,699 32,301,673 75,807,934 47,635,432 1,910,871 CFPC biivnn can spaa rhe sektg ens cas 1,294,192 32,126,480 57,600 SE) 6s Sy Kan Pace kl a wa eadcudle ded ooaadhee ea coun | 120 3,000 
195,400 | 1,000,324 | 15,869,400 21,975,573 47,422,688 1,237,919 117,967 5,838,731 7,683,322 1,148,727 14,883,847 18,701 3,426 a eas al 21 121 ; 
189,206,523 Jo. Wrrrrcccnccovec[scccccccanccas|escdesiaSweessibescecsneaessfoved sees sonsauieses tu cess saRienien<ca silty pAlbnvemewe Gem seed ches st sem OSR Aun ime OlGE GOWNRT RMN Se phe M ech asaGabielcas dase. ug edaeeinieaene aden = 70,000 
Re 
82,843,000 | 2895.59 47,054,347 48,124,112 | 1,085,447,649 | 7,766,038 10,526,499 | 97,984,217 RAPED Fo. va ckicenas 194,592,488 62,447 12,186 6 “420 (Fuel) 
252,193,102 | 9°380°449 67385, 18) d 489,329,919 (d ERR Dnt cate nodwue 27,326,097 6,705,616 »415,746 | 114,562,482 77,608 jd =:10,798 | Ss (dy) S| Ss, 100 J. Ss 1 ~— 
27,274,078 | 21,627,266 41,371,996 26,858,557 62,759,986 | 10,501,784 |w a Lcnberek eee Tae 125,835 aan tes ae aes eta ae 3 2 370 
4,277,180 | = 3.236,18 57,134,500 52,447,449 191,317,187 9,164,068 31,935,816 |............ »269, v418, , MOF OF OD fo ew en ees 
83,621,458 | 8°409°519 dais Konwenoheiithiashereeddendckasoetecckesscawe 166,981,008 |............ 94,098,498 STE FR Bkcitsitidhicecccdetivarntieenbesiaeae  ME.....; 130 a 
Oe cc cve net aas OG iis oc ccs ii iwcmiccntee tele wusaais waded ceuedam ae een I iii My ii Nai 5a sn kan Rie apne am aa talrgt ie Matin cise Ne a al 15 13.000 0 
102,884,000 | “3,207,930 | __ 16,785,499 |___ 18,136,097 | __ 43,454,170 | _ 1,927,734 |___—-4,874,231 |__2,208,240 731,800 | 15,207,299 |............-- __21,330 FE cineca sacnentinead hsinnisnt tO Lencninices dt niatias B82 7700 (Rsv. 
SbSOPAONG WA, de nn ccec ae neler cece ceed ocecocscacaccalss one eeu's ¢avcebns-ouiis-ax.eGUEe ucts Ko 54/6 G0S:ReiLva06e-4GUUEtA Tein ly <0 as antwe dunia wagen ren Ae Ciiam to ia aa mince Winnie me “et {108 
| 122 16,000 
sa , fo 641,662 127,364 
1,057,106,603 | C605, ,838,667 | 598,075,652 | 1,469,547,416 | 57,568,469 |.............. 242,383,034 182,742,311 | 70,211,913 | 1,148,842,800 : oe) 6 BE PINE ccc ais. 
: 17,719,550 430098278 , 314 549,330 217,343,507 920,520,032 | 35,012,403 |z 257,348,636 632,268,499 | 4,962,778 | 675,430,729 be pe 2) meoe!..l.l.lUc.. Py sence ae con- 
000 4,926,000 | 39,222'000 143,305,000 190,337,000 | 300,684,000 | 28,058,000 |.............. 58,185,000 38,179,000 | 23,295,000 | 223,641,000 | a coe). Ct SL... cae en eee 
mo50 417,263,851 | 17,458,881 96,225,085 66,013,511 417,650,061 | 28,261,584 |.............. 46,393,810 161,930,839 |............ 171,259,160 | aay ee ee a seaaus n to leased plants, 
498,263,206 "0 } 141,030,116 | 342,256,946 | 237,302,480 | 55,040,332 |...........00-[eeeeee ee eee 3,678,650 | 11,015,937 | 138,176,945 |..........- a 203,670 ja 45,102 Br A thee 
| he Contr. 
) 39,402,000 | ' REM Do. cicvawvcdses 54,789,292 18,934,839 | 3,014,328 | 114,031,734 | 91,125 12,490} 205] 548].......... No. PL Kw. kw 
210 5,816,760 11710707777 4133370 19°730.782 58037 077 % EB ssc skin ve cendenehenn tae 344,149,986 | 3,507,397 79,879,063 |.......20-. 23,568 MG | ARE orice checetsas: | : 
cee ofc Ce Ee eae do eee aks Te a a 0 sat. eee gic ase En 476,036,800 $399,468 30,802,659 frseeee cee edae cue caaedee es Gi lan egia Hg ‘<. melee 
14,315,780 || M 227,643, 154 (M) Me URRIINS GRE aoc occ cccicevefrescaesiotes 71,498,66 717, 6,871,894 |......-... PU aaasisanbavacanes > | ae 
142 92,672,057 | 43,733,848 24,200,315 42,291,363 153,958,392 DIS sien nvnnsccecebuswedersnent 25,878,555 | 9,826,865 99,332,895 25,841 ee 6 oh kntbocha dete 
| 27 82,889 san 0 eel tt tti(‘i‘iav}tltfl CC Oe ee 
10 19,654,000 | 0 92,968,641 72,474,404 92,591,806 | 19,169,462 |.............. 32,502,960 ii die eds 77,929,7 , eee CMS RRB Nc kc vane 1 sie 
000 80.6 ) 5 045, ; Oe. ‘SOO. of .d.., cckieveanan wea 49,387,000 5,211,000 39,420,000 | 33,882 lc ( (amt.UlC(“ OE EL 7 Leased plants additional 
m0, a | 22653,000 ee ees ee arenes. | ec udetdlsbacpeedi bas ante maa eMac al, ., wnedheees van eased Made AE jy ee ee 1} 141 to reported generator rating 
r 221,000 | °°" °°72"" "71°" "48,522,830" | "38,976,773 |" “143/436,798 |" 77,138,946 22. 1,134,395 | 25,996,411 | 1,073,172 |" 47,383,473 |..---.-2..-] 362,905 | 60,696 | ggg Pa i a | 
609 112,796,840 | 18.010.312 52,385,765 PE FRIIS Bs cikccsnccnauns TOME Bicindcisvincces 1,607,220 36,964,308 | 4,710,737 49,417,901 et |} Eine). Se ...... 2 5 | 143 Co. Noo . 
| H o. ants w. 

00 3,115,360 | 48,218,678 43,925,629 72,363,679 | 12,686,755 |...........05. 15,804,000 1,250,012 | 3,192,122 ee 9 epeeeerres 67,927 | 12,413] 4,980) 33].......... { 4 | 144 0 2 16,900 (Hydro.) 
000 152.000 | eee coe” ees : , F : , ; : i Rian AMM tk a a ural i lig ge 226,349,000 cosecsevceccs 1,575,000 nt ORR E ROO CES C86 Ae Oe ERE R 0G OR BER a t Kiama me OGRA aaldal a) bce eas ékce nls ahd ek ke eax 3} 145 ; ae (Hydro.) 
aaa'see °°"; geese ees wage > a adalat ae P) 0 76,350,083 515,161 12,97 1,496 (P) ‘ ; (P) 0 | 146 ,500 (Hydro. 
it 43,391,000 | cme 9 0,079 112,667,220 BEF GOS bic wactsieccans cake ecgueeseinas 4d, fins cesaseesos, RE wR Bike veticabancaddeas Domestic and commercial 
O00 De oa ee ns i _ . ; win an ie id oe Mate eee Sai aise ae 108,005,094 932,506 J... + 0-9 oo fon ene ne ooo cbe nes nsec eles see eee efe cress ccesfecccccecccfecce cee cs light, incl. incidental power, 

IRL 2. | 3 ee ieee SERIE See REPRE 


Cope ce SSS SHCHSESCCHOH SPO CH COTES CeO EH OS BELO SSE Cees 

06 60 65.0.6 HEREC S.46. dO O80 0:66 EES 6.04 6:6:0:0 06 EO 1O RO HOES 6 CO,9S CAECECS SS 20:6 EOORC S64 5.09 0.0 64 8 OO OR ee ae | OSES SORES SCOR CE OO Ee ee Ot 6 & deena bie ee & alewa kc dle oeldoneswawe 
eee ee erto wee eer eeeeseeriseeeeeeesees 

ee eee ee ee eels ese rere es eeersiseerere 


are combined under 

Domestic; power under 

Commercial (wholesale). 

i i Rs he No. of active meters given 
Cy 







Kansas Gas and Electric Company 
The Empire District Electric Company 
Des Moines Electric Light Company.. 
Sioux City Gas & Elec. C 
| Interstate Power Co. (Delaware) & Subsidiaries 


Iowa Electric Light and Power Company.. 
Towa-Nebraska Light and Power Company... 
Kansas City, Kan., Board of Public Utilities 
| Iowa Southern Utilities Co 


Totals for section 


South Atlantic States 
Duke Power Company 
Georgia Power Company 
Consol. Gas Electric Light & Power Co. of Baltimore 
Carolina Power & Light Company 





Virginia Electric and Power Company 


South Carolina Group (Associated Gas & Elec. System).... 


Florida Power & Light Company 


| Virginia Public Service Co. (Associated G. & E. System).... 


| Delaware Power & Light Company 


Tampa Electric Company 
South Carolina Power Company 


Florida Power Corporation (Assoc. Gas & Elec. System).... 


Jacksonville Municipal Electric Light Plant 
Totals for section (g) 


East South Central States 
Alabama Power Company 
The Tennessee Electric Power Company 
Tennessee Valley Authority 
Louisville Gas and Electric Co. (Dela.) & Subs 
| Kentucky Utilities Company 


Birmingham Electric Company 

Memphis Power & Light 

Mississippi Power & Light Company 

Mississippi Power Company 

Tennessee Public Service Company 
Totals for section 


West South Central States 
| Louisiana Power & Light Company 
Houston Lighting & Power Company 
Oklahoma Gas and Electric Company 
Texas Power & Light Company 
| New Orleans Public Service, Inc 


Texas Electric Service Company 
Arkansas Power & Light Company 
Gulf States Utilities Company 
Dallas Power & Light Company 
West Texas Utilities Company 


sn i SES 
L oe Steam Generating Corporation 


| Southwestern Gas and Electric Co 1pany 
Public Service Company of Oklaho. 1a 
| Central Power and Light Company. 
San Antonio Public Service Company 
| El Paso Electric Company 
Totals for section 


Mountain States 
| The Montana Power Company 
| Utah Power & Light Company 
Idaho Power Company 
Public Service Company of Colorado 
| Salt River Valley Water Users’ Association 


| Bureau of Reclamation, Boulder Canyon Project 
| Central Arizona Light and Power Company 
Totals for section 


Pacific States 
Pacific Gas and Electric Company 
|} Southern California Edison Company, Ltd 
| Puget Sound Power & Light Company 
| The Washington Water Power Company 
City of Los Angeles Bureau of Power and Light 


Portland General Electric Company 
The California Oregon Power Co 
| Hetch Hetchy Water Supply, Power Division 
| Los Angeles Gas and Electric Corporation 
| The Nevada-California Electric Corporation 


i City of Seattle — Dept. of Lighting 
Northwestern Electric Company 
Chelan Electric Company 
City of Tacoma, Light Department 


Pacific Power & Light Company...............eseeeeee: 


San Diego Consolidated Gas & Electric Co 

Inland Power & Light Co 

Turlock-Modesto Irrigatian Districts 

Washington Gas and Electric Company 

East Bay Municipal Utility District 
Tatals for section 


Hydro-Electric Power Commissionss 


o.— Iowa Public Service Co. anc 


Potomac Electric Power Company & small affliate........] 


—nm 
Q—bO WONRNNL 


ap oe 


66,000 
66,500 
73,800 
75,564 
62,952 


57,743 
41,270 
39,000 
25,050 


1,631,713 


92,907 
230,950 
43,000 
220,000 


139,850 
72,500 
139,033 
83,582 
22,500 


35,000 
20,132 
44,234 
54,500 


1,198,188 


164,262 
107,267 


0 
112,020 
47,250 


11,700 
54,000 
19,146 
18,453 

3,125 


86,874 
181,586 
159,796 

97,686 
108,000 


98,302 
34,238 
75,691 
82,500 
53,162 


45,000 
47,476 
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112,796,849 | 18,010,312 52,385,765 OO FIT ho ini soos canner OIE Nava ce csncdon 1,607,220 36,964,308 4,710,737 49,417,901 9,736 39,037 8,569 |........... i eereree 2 5} 143 
\ 

3,115,360 Po, | 48,218,678 43,925,629 72,363,679 | 12,686,755 |............. 15,804,000 1,250,012 3,192,122 34,483,685 }........... 67,927 12,413 ii scativs ss | 4} 144 
152,000 | °°” asl ceind dilnden dicta xemsacith aaeaeretedesek ual teias vaenaws kan éessseusedsl ME Le ssaneseess ND ise oils din ne pense Ca sea Ocean cn daxnn sts eAeeee eR decakaeedeaeeras 3] 145 
422,800 | p | (P) P 68,420,430 ( P) (P) — |\(P) 0 76,350,883 515,161 12,97 1,496 (P) (P) P = 15,543 (P) (P) 0 2 | 146 

43,391,000 J} | 3,363,100 10,950,079 112,667,220 GER Fisvicc ca vincdbocanaeneewe 1,222,190 82,554 TED Bs kivessasss 3,732 ee .0-dUltCtC~CR I CR cere 1 | 147 

0}. | ss le cM inte ete Mtn esculien a eee Re sich ccab ndresandes esecsse needa nc sas on sande desea ee Rn senin as 1 | 148 

07,902,807 | Loa eaten sae ¢.ahmeaedn aiahe's ou 06-00ad us uvlaassavacaaaaheseoeseo cs psduhssws audiecs CUM oeatd edie dt DOR Cahn bike ne dA atta dea ys Le Tea eR das ioe Sede eae 

1,176,019,016 a a inevee: jeu somintllo scoped amnion ssi tc tell ota neared atin asia a slNa yi clint tained mini aaa aintsinl a ee a I 149 
1,542,089,092 2,383,440 | 29,523,547 22,564,342 | 2,078,986,089 4,147,793 |02,252,009,631 |............| 668,034,738 | 21,498,750 | 452,491,242 | 9,708 40,502 13,237 254 19 10 | 150 

2,435,750 | | 9,700,000 6,469,360 | 1,689,995,930 MAISON. ine cc cece 3,159,780 | 969,112,760 |............ 81,941,924 }........... 18,593 3,494 ME aes 11 | 151 

95,854,000 | 0 | 0 0 | 1,806, 123,066 0 0 0} 635,115,630 0 25,427,456 | 0 0 0 0 3) 152 

88,230,787 ..| 123,083,050 206,194,426 879,502,566 | 17,935,526 714,579,021 | 121,018,626 28,390,992 0 120,272,100 |........... 212,518 41,590 26 10 7 | 153 
625,000 | SOADOR 1. 5 occ seccncna I io scchre tei Rnais sd tae enndwawenumnen 129,944,000 |............ 103,443,992 |........... ew scwntcmnde xine vad 2 | 154 
483,830 1,251,952 3,899,014 2,076,447 886,699,521 ici d cee «Metical 5,606,258 3,615,433 97,757,429 | 34 4,502 903 6 ine 7 | 155 

OF le. 96,336,483 40,740,135 182,578,551 1,734,558 273,651,741 | 37,750,247 92,630,434 | 13,718,934 85,856,017 |........... 22,239 4,360 6 19 2 | 156 

_. 9 txctocesceacawadh WII Ce cisccadstrenieneacecguat eee de ers wei ee ediacs con eaas 489,970,000 |............ Tk is. us, Sale os dearaneds 6 ee as 1 | 157 

117,775,000 | 14,961,536 10,808,290 519,893,300 POE bisiwS xuixcapamedhssxtcaes on. ctbeeeet acer eeeeeeee 48,099,410 J........... 14, 361 3,115 POPU aise inl e eckatene nb Saal | 158 
DF ca sccseccillesoasde ansas-ascatalbes enna espa aialesslbew windase-anwsiunia anh sd a sioskuie day oid dis tdi oping uals w asnincsncdce iealReck ns ata nM Ul de pe mc el gaat acai es ain ce a a a ee ea 159 
70,600,750 |, 189,852,881 75,365,633 50,654,363 | 14,586,603 |U 158,398,500 |............ | ere 66,463,680 |........... 40,551 6,069 a UiicutoaRincashacal 1 | 160 
O7}..... 87,196,875 64,767,006 167,532,156 | 11,117,039 |............ 83,917,631 7,138,758 | 8,205,637 36,104,998 J........... 85,637 14,758 16 2} 161 

_ OF 41,581 147,677 77,077 226,361,504 ied tutte 1,212,384 16,584,600 283,200 5,705,766 100 273 93 We iceict nice’ 1 | 162 
22,474,640 | 698,400 13,506,000 |E 7,541,500 |F 76,940,500} 3,200,000 oS |) ene 63,800,940 1,234,370 33,523,960 1,377 19,492 |E 4,334 |F 115 1 5 | 163 

i 

0 539,834 (c) 165,119,879 Nid deans ccicnancn enone CAG... iccescas TSIEN © vssin desc: ¢ 1,367 (c) De acnusdaaisesal 12 | 164 

FE sini snap veadieackeennen ded asesenssntens 218,937,280 SOUR TMB oviicns4vesscebedencnen na cdbienpagccsemsieskgash tad Coaliea en ete aaeeesa IG cig nccucsiedid ce saeesaeneaen 165 

cacdaaialt Uo x és bn svisiehalhewacepdiodiesn ands anwdn.nine €galcs saipecek baie dle cx «<wad ean aks ae Ae kee oie aaa Sa itn cal gaa ei ok La See aw acd ioe oa Gis cn le ee 1 | 166 

88,514,789 | ° 70,050,003 (d) PR isi danasnsathatuvenvenonies 12,078,525 CO WA bes sisi bine cns dies ostxanass 19,589 (d) ME Mirincaueshcacdinnss 1 | 167 

1,826,700 | 246,804 3,333,546 2,833,115 14,388,226 RNG oii cea area be 79,086,788 224,500 23,567,120 288 8,151 3,610 ee oc a 8 | 168 
4,506,929, 354 | nT... cs ue dallas wu cous abovdalan ox ecadebacdulac vcs aa an sched woud 6x0 au sled cidhie'es wdatbnted ds decane dk edaley ce wade cadlslanad aaa cate ee a Ee as Ganda aan ee ee 
243,000 | 58,581,959 SPITE To. cccscaanc 61,299,756 |R 383,491,275 | 75,798,383 |.............. 7,961,327 S0G500 902 6... 6.50505. 145,003 WE os iii vou, 1,241 |R 9,556 169 
117.548 SUMMARY OF GENERATOR RATING AND OUTPUT 
556,666,254 -——Number of Generating Plants and Generator Rating—— Energy 7 
645,076,555 No. Cos. All Plants——. ——Fuel Plants——. —-Hydro Plants— Output Gen. and Generated Energy 
_ 0 Region or Systems Rating, Kw. No. Rating, Kw. No. Rating, Kw. Purch., Kw.-Hr. (Net) Kw.-Hr. Purchased, Kw.-Hr. 

19,645,180 United States................. 148 1,751 30,386,842 871 21,463,874 880 8,922,968 114,747 ,752,580 98,439,553,676  16,308,198,904 

; New England........ 14 178 2,200,686 45 1,455,132 133 745,554 7,493,104,826 6,022,371,207 1,470,733, 619 
290,594,063 | Middle Atlantic.............. 22 312 8,769,160 126 6,959,698 186 1,809,462 31, 393,441,953 28,571, 183, 337 2,822, 258,616 
146,942,088 | East North Central........... 31 290 7,228,288 140 6,799,931 150 428 , 357 29, 868,650,112 25,172,520,858 4,696, 129,254 

2,716,290 | West North Central.......... 14 235 2,170,168 155 1,631,713 80 538,455 6,768,952,442 6,568,876, 437 200,076,005 

83,663,800 | South Atlantic (g)............ 14 161 1,923,979 97 1,198,188 64 725,791 7,165,551,253 5,405,975, 230 1,759, 576,023 

143,450,109 | East South Central........... 10 111 1,509,619 85 537,223 26 972, 396 5,798,122,984  4,288,899,745 1,509, 223, 239 
i a West South Central........... 16 176 1,446, 166 164 1,364,615 12 81,551 5,901,712,935  5,112,506,412 789, 206,523 
137,063,760 | ER ied cau tccs neal 7 96 1,083,939 22 166,717 74 917,222 3,766,682,292 3,213,589,474 553,092,818 
42,408,893 | | PRE ee 20 192 4,054,837 37: 1,350,657 155 2,704,180 16,591,533,783 14,083, 630,976 2,507,902, 807 
27,665,525 | NS od tek Aven wah ancnatis 20 141 4,542 539 12 102,055 129 4,440,484 27 ,281,482,626 22,774,553,272 4,506 ,929 ,354 
113,501,196 | ia Ta a lta 1 17 211,300 2 31,600 15 179 ,700 1,029, 398,758  1,029,155,758 243,000 
2,509,511,289 | Railways and Railroads. ...... 14 18 1,051,955 16 1,035,955 2 16 ,000 5,119,332,801  2,609,821,512 2,509 511,289 
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ated under contract or lease 
as follows: 


Co. No. of 
No. Plants Kw. 
2 50 (Hydro) 
6 1 3,000 
12 1 1,160 
15 9 33,840 
16 1 70,000 
39 1 500 
45 1 310,800 
48 1 18,000 
68 1 420 (Fuel) 
75 1 0,000 
77 1 600 
79 2 370 
112 2 390 
125 2 3,600 
130 1 1,800 
133 1 247,500 
135 1 15,000 
138 2 2,250 (Lsd.) 
138 2 7,700 (Resv.) 
143 I 1,100 
167 1 4,000 
168 I 12,975 
182 2 16,000 


Companies reporting con- 
tract power, generally in 
addition to leased plants, 


were— 

Co. L's'd L’s'd Contr. 

No. PL Kw. Kw. 
42 5 13,400 41,168 
a ae 7,500 
83 7 3,613 21,315 
cy 60S kas 7,850 
96 1 8,000 49,530 
97 l 3,000 3,325 

ee a 3,050 


Leased plants additional 
to reported generator rating 


were 
Co. No. of 
No. Plants Kw. 
49 2 16,900 (Hydro.) 
123 5 28,000 
131 l 5,500 (Hydro.) 


M Domestic and commercial 
light, incl. incidental power, 
are combined under 
Domestic; power under 
Commercial (wholesale). 
No. of active meters given 
under Customers. 


O Gross; includes 35,876,000 
reserved power output, 


Owen’s River Gorge plants. 


P Cols. 10-15 combined; also 
Cols. 20-25. 


Q Electric boilers. 


R Includes domestic and com’! 
flat rate customers. 


T Standby. 
U Off-peak. 


V 1,520 customers included in 
Com’! retail. 


W Includes Manitoba Power 
Co., Ltd., Northwestern 
Power Co., Ltd., Winnipeg 
Selkirk & L. Winnipeg Ry., 
Suburban R. T. Co. 


X Kv.-a. 
Y Mainland system only. 


Z Horsepower. 




























































116 JL vim G ing C Wl. cc cccetoer a 45,000 0 QO} 273,165,700 | 273,165,700 SP «5k 5 EE PE Pe a a 1 Bs vn aaa eis Cha ek toa HEE Pads a ka 115,410,850 |............ SUPT Eo osu secea. 
i? "Seuhenus Gu wd ee... | 12 47,476 | 0 0} 248,514,070 | 194,026,623 | 54,487,447 |" "* g64,32'| 34,458,323 | “41,976,806 | 166,613,815 | 9,847,171 |.............. 6,711,480 8°969.767 | 7,034,952 
118 | Public Service Company of Oklahoma................006. | 14 78,080 0 0 241,976,886 208,983,046 32,993,840 | 1,234'698 37,822,182 20,588,511 117,511,530 Ras sees ccsess 830,020 19,570,280 2,076,512 
119 | Central Power and Light Company... ...........00e0e0e: 28 61,195 5 15,000 | 239,433,466 | 202,954,026 36,479,440 | 6,092,971 32,259,965 39,172,224 SEED IE Wig. o ioscan benched ac cccccess 12,379,282 | 25,945,977 
120 | San Antonio Public Service Company............2.0.0e0- 2 98,500 0 0} 204,457,091 147,901,091 56,556,000 1,586,699 32,301,673 75,807,934 47,635,432 | 1,910,871 Oe iis esis wo cco 40nd nhen cans 1,294,192 
121 | El Paso Electric Company..............cccccccccccscees 4 56,529 Oj} sO 117,178,498 | 116,983098 | 195,400 | | 000,324 15,869,400 21,975,573 47,422,688 1,237,919 117,967 5,838,731 7,683,322 1,148,727 
iy OE SON SOUUIL. su cies och ocx cngadaevndsecaawetaued | 164 1,364,615 12 81,551 | 5,901,712,935 | 5,112,506,412 FOE Sa. ESRC GHN DL oe kn aw areal Se ska Sad knead ESR aoe a 
P 164 | 1,364,615 | 12 | BU 951 | 5,901,712,935 | 9,112,506,412 | 789,206,925 on iccececeeeenes[eceessssessees|ssceeauneesseclersnsseeseea|ssssecasensess[esessseserealeserereceeeeea[eeesereannwsfoes 
! Mountain States | 
122 | The Montana Power Company..............seeeeeeeeees ; | 500} 12 293,500 | 1,496,867,000 | 1,414,024,000 82,843,000 | 2.895.590 47,054,347 48,124,112 | 1,085,447,649 | 7,766,038 10,526,499 | 97,984,217 2,476,060 |............] I 
123 | Utah Power & Light Company................eeeeeeeee-f 6 |L 61,490] 32 |Z = 180,542 | = 736,702,289 | 484,509,187 | 252,193,102 | 9.380, 449 67,355,187 |d 489,329,919 (d) os vt cceccca ans 27,326,097 6,705,616 | 4,415,746 1 
Se OOS PONG COMNIT oo ics 5 osc sisn ct cscs edn oeeiaetn’ ; 4 370 I 82,975 | 517,962,065 | 490,687,987 27,274,078 | 21,627,266 41,371,996 26,858,557 62,759,986 | 10,501,784 |w 260,559,862 |............ 14,920,159 4,125,835 
125 | Public Service Company of Colorado..............-.+-+--| 122 88,857 10 |Z = 42,655 | = 416,803,900 | 412,526,720 4,277,180 | 3. 236,180 57,134,500 52,447,449 191,317,187 | 9,164,068 SERGIO Ai vc cadicesss 2,565,350 4,525,028 
126 | Salt River Valley Water Users’ Association............... | 0 o; 8 70,050 | 370,930,038 | 287,308,580 | = 83,621,458 | 8,409,519 |... eee fee cece eee ce esfee eee ee eneeee[eceeeeeeeees 166,981,008 |............ 94,098,498 | 46,633,080 
127 | B f Reclamation, Boulder Canyon Project.......... | 0 0 1 247,500 | 120,884,000 | 120,884,000 Oe sx gail iia ai I acid hana i ia os i ae 120,100,000 |............[.... 
128 | Central Arizona Light and Power Company... ceewwendene | 2 15,500 0 0 |__ 106,533,000 3,649,000 | 102,884,000 | 3. 207,930 16,785,499 18,136,097 43,454,170 | 1,927,734 4,874,231 | 2,208,240 |w 731,800 | 15,207,299 
SI RINE csi iestnieedenciscxanidsinendandsscaa oe 166,717 | 74 Fe Oe L See TS otra es do cemuasawelawnsawws dee ea sel ceiaca ac becudies 44c6aed idle nt ancaeana cote howduaseedelvieartsessdieieseeeeee 
| 
Pacific States 
129 | Pacific Gas and Electric Company.............00e0ee 000: | 10 369,800 | 49 876,794 | 4,911,965,108 | 3,854,858,505 | 1,057,106,603 |¢605,754,846 |C 536,838,667 | 598,075,652 | 1,469,547,416 | 57,568,469 |.............. 242,383,034 182,742,311 | 70,211,913 | 1,1 
130 | Southern California Edison Company, Ltd................] 3 |Z 415,000 | 23 |L 488,640 | 3,492,531,808 | 3,474,812,258 17,719,550 | 430,094,274 | 314,549,330 | 217,343,507 | 920,520,032 | 35,012,403 |w 5,001,620 | 257,348,636 | 632,268,499 | 4,962,778 | 6 
131 | Puget Sound Power & Light Company...............-.-- | 3 104,500 | 12 |Z 209,745 | 1,044,906,000 | 1,039,980,000 4,926,000 | 39722000 | 143,305,000 | 190,337,000 | 300,684,000 | 28,058,000 |.............. 58,185,000 38,179,000 | 23,295,000} 2 
132 | The Washington Water Power Company.............++-- ; | 150 9 144,910 | 1,005,192,931 | 587,929,080 | 417,263,851 | 17,458,881 96,225,085 66,013,511 | 417,650,061 | 28,261,584 |.............. 46,393,810 | 161,930,839 |............, 1 
133 | City of Los Angeles Bureau of Power and Light........... | 0 0 6 |L 258,105 | = 928,501,406 | 430,238,200 | 498,263,206 0} 141,030,116 | 342,256,946 | 237,302,480 | 55,040,332 |.......... 00.0). cece eens 3,678,650 | 11,015,937 1 
134 | Portland General Electric Company...........0seeeee0e: | 3 75,500 5 93,190 | 659,643,000 | 620,241,000 39,402,000}. 113,029,023 76,341,623 | 253,096,554 Es. is iciivavies 54,789,292 18,934,839 | 3,014,328 ! 
135 | The Cilens Oages Poets. itech pale athe WE | 2|L 15,350] 12 100,080 |} 553,826,970 | 548,010,210 5,816,760 | 41,133,370 14,730,782 68,037,077 9°389.295 videnadavacecalcdcescaccaces| S0aReEe) 3500en 
136 | Hetch Hetchy Water Supply, Power Division............. 0 0 2 83,300 514,178,624 514,178,624 I ec ics koh dah en ong ante RR oc MN AE SO ROINCINIE jerhemmncetseiiit 476,836,800 6,539,165 
137 | Los Angeles Gas and Electric Corporation..............++ ae 148,700 0 0} 501,340,860 | 487,025,080 14,315,780 Jos... M 227,643,154 (M) MP USRUINS 1 GIIBUE Bona s cccccicccnfexecanneneas 71,498,668 | 5,717,922 
138 | The Nevada-California Electric Corporation.............. . 8,157 13 |L 60,825 |» 400,127,799 |O 307,455,742 92,672,057 | 43,733,848 24,200,315 42,291,363 153,958,392 is a ickciie pekentbetoatannues 25,878,555 | 9,826,865 
139 | City of S le — Dents Of Tagine voids s oces spews Bese 1 30,000 3 89,000 | 387,637,000 367,983,000 19,654,000 | 0 92,968,641 72,474,404 92,591,806 naesi.....t. 32.502.960 Oe Cos 
140 | ettieatniee Eleni Company. Sabah ia wie vee keel | 2 42,500 | 9,600 | 384,310,000 | 203,646,000 | 180,664,000 | 2.653.000 41,045,000 48,252,000 | 193,235,000 13 107°000 Seal as achuawetadien ae weal 49,387,000 | 5,211,000 
141 | Chelan Electric Company... .........0.0ccseensssenees | 0 0); 3 58,624 | 375,068,790 | 375,068,790 OT << ceding a sM sodas ceccate a iadestn eee keane dE ao ics pagal erent bins 375,060,790 |... . 0c. cc<beoud 
142 | City of Tacoma, Light Department. sipped eases kale ae a 2 34,000 3 114,000 | 312,662,798 | 312,441,798 |b 221,000} ...... 48,522,830 38,976,773 | 142,436,798 | 7,138,946 |.............. 1,134,395 25,996,411 1,073,172 
143 | Pacific Power & Light Company.. : l 8,000 9 |L 22,567 256,712,449 143,915,609 112,796,840 | 18.010,312 52,385,765 Pe aiiéécexecadens RT Ee oi cic edawnaes 1,607,220 36,964,308 4,710,737 
144 San Di Cc ylidated Gas & El MS ho ages ere ats Zz 74,000 0 0 231,924,560 228,809,200 3,115,360 | 8 43.9 29 a t, 1,250,012 19 
iis A ledand Pewee & Lake Co... oe 0 0 2 45,800 | 227,924,000 | 227,772,000 OEE. : ccucdsatiey: — cilecsass : — Bale ee Bessie ee: cerenwine Piacente 226,349,000 |... - weed 
146 | Turlock-Modesto Irrigation Districts. . 1 1,000 2 34,000 | 158,257,970 157,835,170 422,800 (P) (P) P 68,420,430 (P) a (P) (P) 0 76,350,883 515,161 
147 | Washington Gas and Electric Company .............. 000. ; — : anen van gs7 00 138957 cos esi on ae aan 3,363,100 10,950,079 | 112,667,220 Pi icnhsancnstedpuastan ines 1,222,190 82,554 
148 | East Bay Municipal Utility District...................6- , es at acc acsearle a cs od kee Re rie cr i Oe a ea eI La hh al dilaton kG TaN 108,005,094 ee 
BM Die Weebl ii. seis n ccd vixiwascncdcesucannrscet TT CM TS SR eee peat soeee (ORmOeneTe | AUT Lg 0, oc cccnccheacscusevecoechecscacoccessucdescatvccccuchescccevccccstdhececacecccccdosas dcsaicven dpe oe 
Canad 
149 | Hydro-Flectric Power Commission of Ontario. .....-.-.-. 1] aya | a] ARSAM | omntaeea | SOR INR) LORRI RNG Dia Ni cla eac fese nce nase ene cees cues cnt ee 
150 | Sk Water & P Cc ! ,531,639, »989,550, ,542,089,092 | 2.383 4 29,523,547 2,564,342 | 2,078,986,089 .147,793 |Q2,252,009,631 |............ 668,034,738 498, 
151 ans aa E beisla Cecmeaidiens | L ‘imited. Se Oa. 1 6,750 18 486,245 | 2,761,655,334 | 2,759,219,584 2,435,750 | ° aad 9 700.000 “ 469,360 ; 489°995°930 7 a a — on _ 3.159.780 969,112,760 |. - wh en 
152 | Saguenay Power Company, Ltd.............02eeeeee cess 0 0 1 330,000 | 2,466,666,152 | 2,370,812,152 95,854,000 0 a : 0 | 1,806,123,066 se 0 ee 635,115,630 0 
153 | Montreal Light, Heat & Power Consolidated.............. | I 16,500 4 215,410 | 2,210,976, 307 822,745,520 | 1,388,230,787 | 3 123,083,050 206,194,426 879,502,566 | 17,935,526 714,579,021 | 121,018,626 28,390,992 0 
154 | Alcoa P a IRE aan cua sas canvenee ng |; 0 0 1 200,000 | 1,180,325,990 | 1,179,700,990 625,000 | I icone iN i a | 129,944,00 ee 
155 | West Kootenay Power at ight Company, Ltd.......... =. 0 5 169,825 | 1,001,359,760 | 1,000,875,930 483,830 | 1,251,952 3,899,014 2,076,447 | 886,699,521 | 453,706 |..............|............| 5 606.258 3,615,433 
156 | Winnipeg Electric Company (W)...........00. eee eeeee: 1 |X 12,000 3 |X 251,000} 824,997,100 824,997,100 es: sy aaa 96,336,483 40,740,135 182,578,551 1,734,558 273,651,741 | 37,750,247 92,630,434 | 13,718,934 
157. | Beauharnois Light, Heat & Power Co...........+2000-0-- | 0 0 1 311,200 | 601,380,000 | 601,380,000 Pe: saueaceaeeeetiee aaa SE si ss cans all. FOE cite pike cae ec sosccensl ” MOI icisccacese: 
158 | Canada Northern Power Corp., Ltd..............0000000- 0 0 9 94,375 | 594,753,243 | 476,978,243 | 117,775,000) 14,961,536 10,808,290 | 519,893,300 Nass es:caaness dle scuanewiicdencaes cotesaeeeeeee 
| | 
159 | Canadian Niagara Power Company, Ltd...............-. 0 I 75,000 576,073,200 576,073,200 OO oa aig win esta siete cca at iI Bie i Be cian ae a 2 epee 
160 | Winnipeg Hydro Electric System (Municipal)............. | {rT 11,190 2 96,234 | 555,962,440 | 485,361,690 70,600,750 189,852,881 75,365,633 50,654,363 | 14,586,603 |U 158,398,500 |............ | ODI Ei onuannens 
161 British Columbia Electric Railway Company, Ltd. (Y)..... 1 17,500 5 167,325 | 465,980,100 465,980, 100 0 87.196.875 64,767,006 167,532,156 | 11,117,039 |.............. 83,917,631 7,138,758 8.205.637 
162 | Great Lakes Power Company, Limited................... | 0 0 2 39,200 | 250,454,439 | 250,454,439 0 "147,677 77,077 | 226,361,504 Cs ore napa cds cs 1,212,384 16,584,600 "283,200 
163 | Southern Canada Power Company, Ltd.................. | 0 0 5 43,865 223,997,670 201,523,030 22,474,640 13,506,000 |E 7,541,500 |F 76,940,500} 3,200,000 PROD Aisin onncaca 63,800,940 1,234,370 
164 | The Nova Scotia Power Commission................+e+8: 1 |Z 25 13 |Z 67,255 | 223,086,312 223,086,312 0 539,834 165,119,879 i dein 5 aa at eae ic Oa el ie eer 
a a Senne Company, Ltd.............. ; ; an aa aed dae ore ; La ase De casesah tailed rn SORES SI a0 50s sicniengleiescnenasocbedsgag meanness see 
166 ontreal Island Power Company................00eeeee: , » 106, gt tee, és bic Cones Meee Nae eakeue oe des ca SE LEER kak Aa Aa oA ana RE mes ZUG NOR TOO Ey ov cnicccckaacmene 
167 | The Ottawa Electric Company...........0.s..cccscceees | IIL 4,000 2 12,000 } 182,920,125 94,405,336 88,514,789 70,050,003 (d) eS Nr ot wus an adv dees 12,078,525 438400 1,785,508 |... 
ee: De OE BIE os ck iiss ccciieecsweconenxcaces | 4|L___ 14,090 3 53,000 | 124,859,500 | 123,032,800 |b _1,826,700 ' 3,333,546 2,833,115 SRE LRM ei ms iva seca dc valecencuadens 79,086,788 224,500 
Miaeihe Rete Came x oa so oon.esk bichncce o wvcenco'ene Ou [iz “WOES | TR | See a7 Fe eae [Ta FTh son eee | SOU VOR OOD... 1 cca cccvacachen nccccscvuecclacacccacvseucclocecsscecevafcacssceecccccs|cacecessses- Sta aeard ack uae aoa ce 
| Mesiee | ) 
169 The Mexican Light and Power Co., Ltd., and Subsidiary Cos. 2 31,600 15 179,700 | 1,029,398,758 | 1,029,155,758 243,000 58,581,959 GETTIN Ba os occ vac: 61,299,756 |R 383,491,275 WEURER Es) 7,961,327 
Electric Railways and Electrified Railroad 
170 | tncerborough Rapid Transit Co......0..4-..0-eee-0cs0s. 2| — 390,000| 0 g | 1.136,728,092 | 1136.610.548 | 117.548 SUMMARY OF GENERATOR RATING 
171 PARES RUIN 6 oe os 55 sis des aig kx Ree Kee em 1 88,000 0 IG 812,765,929 256,099,675 | G 556,666,254 Jini > yo 
172 | Chicago Surface Lines (Fiscal yr. to Jan. 31, ’37).......... 0 0 0 0 | 645, 076, 583 0 645,076,583 No. Cos. a _—.. fede 
173 Williamsburgh Power Plant Corp. (B.M.T.).............. 2 204,100 0 OQ} 612,754,727 612,754,727 0 Region or Systems No. Rating, Kw. No. Rating, Kw. No. 
174 Philadelphia Rapid Transit Company................008: 0 0 0 0 319,645, 180 0 319,645,180 United States... ....2......... 3148 1,751 30,386,842 871 21,463,874 880 
New England..............-. 14 178 2,200,686 45 1,455,132 133 
175 | Board of Transportation (N. Y. City Subway System)...... 0 0 0 0} 290,594,063 0} 290,594,063 Ce 312 8,769,160 126 6,959,698 186 
176 | The New York Central Railroad Co. .................4-. 0 0 0 OQ} 236,664,185 89,722,097 146,942,088 East North Central........... 3] 290 7.228.288 140 6.799.931 150 
177 | Boston Elevated Railway Co Re: 2 180,000 0 0 226,310,360 223,594,070 2,716,290 West North Central.......... 14 235 2.170.168 155. 1.631.713 80 
178 | New York, New Haven & Hartford R. R. Co............. | 4 43,000 0 0} 175,794,400 92,130,600 83,663,800 South Atlantic (g)............ 14 161 1,923,979. 97 1,198,188 64 
179 | Pacific Electric Railway Company..............+20000.-. 0 0 0 0 143,450,109 0 143,450,109 Eat SecthCord.......... 10 111 1.509619 85 "537,223 6 
West South Central........... 
ee ee 12,000| 0 0| 141,608,964 4,545,204 | 137,063,760 a " M6 08393922 1662717 14 
181 | Norfolk & Western Railway Company..........+.-..---. 6 43,855 0 0} 133,046,168 90,637,275 42,408,893 i eg 20 192 4/054'837 37. 1,350,657 155 
182 | Twin City Rapid Transit Company..................-0-- 1 75,000 2 16,000 131,392,845 103,727,320 |B 27,665,525 see oo 20 141 4.542'539 12 "102,055 129 
183 | Chicago, Milwaukee, St. Paul & Pacific 5 ee 0 0 0 Oj} 113,501,196 | 43,501,196 "lla tala eae 1 17 "211,300 2 31,600 15 
Totals for railways and railroads...................... 16 | 1,035,955 2 16,000 | 5,119,332,801 | 2,609,821,512 | 2,509,511,289 Railways and Railroads....... 14 18 1,051,955 16 1,035,955 2 





Operations of Major Utilities 


Systems in the 100,000,000-Kw.-Hr. Cla 
Have Larger Outputs, Higher Peaks, Less 


By G. F. WITTIG 


Statistical Editor 


Reserve Capacity Than Ever Recorded 


This is a special statistical feature of ELECTRICAL WORLD, giving 
detailed data on operations of 183 leading utilities during 1936. 


This article and the Supplement accompanying this issue were 


made possible by the cordial co-operation of utility executives 
‘ I : 


who supplied basic data for the information of the industry. 


ISING energy production and 
sales, rising peaks and a 
static condition as to generator 


capacity have combined to bring about 
a more intense utilization of equip- 
ment in the electric light and power 
industry in the United States during 
1936 than was recorded even in the 
pre-depression years of greatest ac- 
tivity. That is the outstanding con- 
lusion drawn from a comparison of 
data in the Supplement accompany- 
ing this issue of ELEcTRICAL WorRLD 
ith similar compilations for earlier 
ears, 

In broad outline the condition has 
been known from group statistics re- 
ating to the industry as a whole. The 
pupplement presents detailed informa- 
ion for 148 individual companies, all 
ff them having an annual output in 
xcess of 100,000,000 kw.-hr. and in 
e aggregate accounting for 93.5 per 
ent of the generated output of the 
ntire industry during the past year 

reported by the Federal Power 
ommission. In addition, data are 
iven for twenty companies in Canada, 

e in Mexico and fourteen electric 
ilway and railroad systems. 

The average sales per domestic cus- 
mer.are much larger than they were 
1 1929. in every section of the coun- 
y- This is s 
rrewith, 


shown in chart form 


Plant factors higher 


From Table II (Supplement) plant 
Actors were worked out by geograph- 
al regions. These range from 31.2 
T cent in New England to 42.2 per 
nt in the Rocky Mountain States. 


Allocation of generated 


The average for the United States as a 
whole is 37.0 per cent and, as Table 
IV shows, it is the highest for any 
year in the decade for which these 
statistics are available. 
collected for 1934. 
Most of the regional averages are 
higher than ever before. The chief 
exception is in the Rocky Mountain 
region, where wide fluctuations in the 
production of copper are reflected in 


No data were 


Total Million 
Kw.-Hr 


94,731 
(BBG 


97,101 
LLISY/ 


Billions of Kilowatt-Hours 





50 


corresponding changes in the demand 
for energy. 

The question is still being asked, 
“How much spare capacity is there in 
excess of peak demand?” There can 
be no categorical answer. Given the 
total generator rating at the end of a 
year, allowance must be made for 
equipment temporarily out of commis- 
for water in the case of 
hydro plants and for emergency re- 
serves, 


sion, low 
For these reasons the utiliza- 
tion factor (peak divided by capacity) 
cannot in practice equal or even safely 
approximate 100 per cent. 

Subject to these qualifications, an 
analysis was made of the first twenty 
companies for which the peak loads 
on generating stations were available 
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Major growth is in wholesale commercial and 
60 domestic use 
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and purchased energy of large systems 


over al ‘ight-year period 
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Hipot? insulator test stick showed its 
indications to be comparatively inde- 
pendent of the effects of adjacent elec- 
trostatic fields because of the method 
of shielding employed. It could there- 
fore be used to compare the voltage 
distribution of similar bushings in 
different locations with assurance that 
such measurements when compared 
with those of known good bushings 
would disclose any abnormalities. 
The testing device is essentially an 
a.c. voltmeter of sufficiently high sen- 
sitivity that voltage conditions in the 
tested are affected 
very little by its presence. 
Preliminary tests to determine the 
accuracy of measurement which could 
be expected of such a device were 
carried out on strings of suspension 
insulators. Curves of voltage distribu- 
tion for various numbers of suspension 
units have been determined*® and pub- 
lished results show fair agreement be- 
tween the various methods used. Hipot 
test stick made on 
strings of 4, 7, 10 and 14 units at var- 


insulation being 


readings were 


2Hipot is a trade name for high-voltage 
equipment supplied by Burlee, Ltd., Toronto, 
Canada, and Roller Smith Company, New 
York. 

8 Ryan, Unit Voltage Duties in Long Sus- 
pension Insulators, Journal A.J.E.E., July, 
1920. 
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Live line tester shows 60-kv., 60-cycle 


voltage distribution over  seven-unit 


suspension string 

Along with the true gradient curve are 
plotted the Hipot test stick readings which 
show a regular deviation from the actual 
values due to the current shunted to ground 
through the test stick, but which may be 
converted to actual values by a calculated 
correction factor. The points marked zero 
are the corrected values for the seven-unit 
string, which show close agreement with the 
true curve obtained by sphere gap, poten- 
tiometer or other elaborate method suitable 
only for laboratory tests. For the detection 
of faulty sections in insulators or comparing 
curves obtained on similar bushings, it is 
generally not necessary to make such cor- 
rections. 
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Hipot test stick gives distribution on 
44-ky. condenser bushing 


(a) Normal bushing. 
(b) and (ec) Same bushing with one or more 
layers short circuited. 


ious voltages, 25 and 60 cycles. A 
typical curve is shown below at left. 


Procedure similar to insulator test 


The procedure in testing bushings 
is much the same as that employed in 
testing suspension or pin-type insu- 
lators. The meter is set up on its 
ground probe, which acts as a support 
as well as a ground connection. The 
stick sections are screwed together and 





Maximum Power Factor Per Cent 


40 80 





the connecting cable plugged in. Con. 
tact is made on the live line and meter 
sensitivity is adjusted until it reads 
full scale or “100 per cent line volt- 
age.” Without further adjustment. a 
voltage reading is made under each 
porcelain skirt or on each layer of 
a condenser bushing. . 

In applying the test to bushings, 
certain precautions must be taken 
which are not necessary in testing 
suspension insulators. Chief of these 
is the manner in which the probe con- 
tacts the various locations at which 
readings are desired. In suspension 
insulator strings the metal cap may be 
contacted by any convenient form of 
metal probe. In a bushing no metallic 
contact points may be available be- 
tween line and ground. Some rain- 
sheds consist of individual “skirts” 
cemented together, while others have 
several porcelain skirts in one piece. 
After experimenting with various types 
of contacting device, the most useful 
was found to be a spring bronze semi- 
circular band about 1% in. wide and of 
suitable diameter to clip around the 
porcelain between skirts. While read- 
ings may be made with a_ pointed 
probe on the semi-conducting cement 
exposed between sections, the readings 
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Power factor criterion has inherent limitations 


(a) Energy losses corresponding to high power factors cannot be concentrated in a small 
percentage of the total layers of a condenser bushing. 
(b) Shows the equivalent electric circuit for a condenser bushing where m layers are 50% 
and across the remaining n layers has developed a leakage path of resistance R 


The power factor for this circuit is 


power factor will become a maximum when: 


The maximum power factor is 


__ RCw 


— - —— 1} 


RG iat+ {1+ Rut (2+C)}° | 


As the value of R varies from zero 


(short circuit) to infinity (open circuit) the 


number of good layers and defective layers respectively, the 
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SUMMARY: 


A review of methods considered for the testing of transformer and 


other high-voltage bushings indicates that a reliable gradient method 


should give the best criterion of the condition of such bushings. 


Field tests have been made on a large number of bushings; some 


of those showing characteristics deviating from the normal are being 


continued in service. 


for faults. 


Others have been disassembled and examined 


Still others which have failed in service have been 


examined to determine if possible the probable initial cause and the 


sequence in which such faults progressed to failure. The net results 


might be stated briefly in the following conclusions: 


1. A gradient method suitable for 
field tests on high-voltage insulation is 
capable of determining actual potential 
distribution in strings of suspension 
insulators with an over-all accuracy 
comparable with the usual laboratory 
methods using sphere gaps or poten- 
tiometer. 


2. Some types of faults which lead 


to failure of bushings can be detected 
in their incipient stages by this method 
and their progress can be followed by 
the accompanying shift of potential 
gradient. 


3. The method is useful, even though 
the gradient measurements be made on 
the outer surface of the customary por- 
celain rain shields. 


4. Many bushings which a power fae- 
tor test condemns may operate satis- 
factorily provided the potential gradient 
is normal. 

5. The live line test, by eliminating 
cost of interruptions, saving on charges 
for labor and transportation, may be 
economically carried out at more fre- 
quent intervals than the power-factor 
test. 





are affected by the area of contact, 
whereas the type which clips over the 
porcelain derives its current by ca- 
pacity coupling which is constant for 
a given position and area of electrode. 

\ further precaution, applicable to 
all types of insulator testing, is to 
avoid testing in very humid weather, 
especially if the bushing carries a 
dirt deposit. 


Condenser bushings 
The distribuiion of potential in a 
bushing affects both the flashover and 
puncture strengths for a given size 
and quality of insulation. 
denser bushing it is possible to design 


In the con- 


for a uniform gradient from line to 
ground over both the upper and lower 
steps and throughout the layers. 
Hipot test stick readings on a 44-kv. 
condenser bushing having fourteen 
layers are given in an accompanying 
illustration. These readings were 
made by contacting each of the layers 
from line to ground over the upper 
end of the bushing. The short circuit 
was applied at the lower end of the 
bushing, which would normally be 
under oil, and the readings made by 
contacting the layers above the flange. 
It is thus possible by gradient readings 
taken on the exposed steps to detect 
faults within the bushing. 

A series of tests on 26-kv. bushings 
of the type sketched showed the nor- 


mal gradient to be within the hatched 
area. The bushing represented by 
curve A was removed from service 
and dismantled following the test. It 
was found to have taken in moisture 
through a defective upper gasket, the 
moisture having penetrated about half 
the length of the bushing, following 
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Location of leakage paths in 26-kv. 


bushing disclosed 
(a) Moisture in upper end of bushing. 
(b) Moisture in lower end of bushing which 
failed in service two months after test. 
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the inner surface of the porcelain to 
which the 
bonded. 


compound was _ poorly 
As shown by the curves, the 
lower end of the bushing was severely 
stressed and failure would surely have 
resulted from further spread of the 
moisture or carbonization of the re- 
maining dry but overstressed insula- 
tion. Inspection of similar bushings 
which had failed in service indicated 
that the faults had developed in this 
sequence. 

Curve B was obtained on another 
bushing of the same transformer bank 
In this case the 
shifting of the whole curve nearer to 
eround indicated a leakage path de- 
veloping from the ground end, but 
not yet completed over the entire bush- 
ing. Two months after the test read- 
ings were taken this bushing failed in 


which gave curve A. 


service and post-mortem examination 
confirmed the deductions made from 
the test. In this case the lower gasket 
had failed and 
gressed upward about half the length 
of the bushing. The dry bakelite at 
the upper end was deeply burned by 


moisture had_ pro- 


the power arc, whereas the lower half 
showed no signs of carbonization, the 
moisture having apparently carried the 


current. 


Power-factor tests 


Although our with 


yower-factor tests on bushings has not 
} s 


experience 


been extensive, certain test results as 
well as theoretical! considerations have 
shown definite limitations to its useful- 
ness for this purpose. 

A 220-kv. condenser type compound- 
filled bushing with a 
power factor of 20 per cent has been 


transformer 


in service almost a year since the 
power-factor test was made. 

Its voltage distribution was found 
to be normal, and this fact, together 
with an analysis of the electric cir- 
cuit of the bushing, indicates that the 
high power factor is the result of a 
distributed loss, such as might result 
from a continuous leakage path of 
very high resistance. This loss is 
approximately 100 watts at operating 
voltage, and if distributed throughout 
the bushing, which weighs about one 
ton, would produce no excessive tem- 
perature. Periodic check is being 
made of the potential gradient to de- 
tect any tendency to failure of indi- 
vidual layers and resulting concentra- 
tion of stress on others. 


Another type of fault has been in- 
[Continued on page 106| 
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Detachable Instruments 


Adaptation of Watt-Hour Meter Sockets to Industrial Instrumen- 


tation Eases Cost of Installation by Averting Panel Mounting 


ROGRESS of the trend toward 

adequate measuring of the elec- 

trical input to industrial equip- 
ment has been slow and a big reason 
has been that the cost of installing the 
desirable instruments has often been 
several times as great as the price of 
This sit- 
uation is profoundly altered by the 
development of a new technic which 
makes the cost of the mounting usually 
a small fraction of the cost of an ap- 


the instruments themselves. 


propriate instrument. The detachable- 
from-socket principle already revolu- 
tionizing the installation practice of 
utility company watt-hour meters is 
the foundation for the new line of in- 
dustrial instruments and the industrial 





By B. R. HILL... D. A. YOUNG 


Westinghouse Electric & Manufacturing Company, Newark, N. J. 


field thereby profits by the high-vol- 
ume production already attained for 
energy meters of the socket type. 
Simple variations of basic instru- 
ment design affords opportunity to 
employ standard sockets for instru- 
ments on two-, three-, or four-wire 
circuits with or without current and 
voltage transformers. Indicating in- 
struments and recording instruments 
will be available shortly with rear con- 
nections to blades which fit into the 
jaws provided in the sockets. For such 
portable instruments as the industrial 


Sockets aid change 

of instruments and 

facilitate tests with 
analyzers 
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analyzer kit there will be test jacks 
which, with cable leads, can be 
plugged into the sockets. 

These sockets can be cut into the 
conduit run feeding a motor or other 
load at such a position as to make the 
dial of the plugged-in instrument con- 
veniently visible to the operator or 
supervisor. In effect, the socket con- 
stitutes the panel that would otherwise 
often be necessary, and at far less 
cost. Where several instruments are 
required, the sockets can be grouped 
to constitute the panel assembly. For 
this purpose, box and duct manufac- 
turers will offer the socket mechanism 
in rectangular boxes to. fit. When it 
is desirable to use the instrument in 
another socket. the jaws of the first 
can be bridged with copper jumpers 
and a cover plate placed over the 
socket. In sockets served from cur- 
rent transformers the removal of the 
instrument automatically short  cir- 
cuits the current transformer as is 
required. 


Facilitates industrial analysis 


Sockets can be installed at low cost 
in all circuits feeding electrical equip- 
ment where it would be helpful to 
know consumption and_ performance 
characteristics, even if only occasion- 
ally. Thus. a limited stock of instru- 
ments could be shifted wherever 
wanted, with minimum expense and 
time. With motors, for example. it 
should then be far easier to determine 
whether a motor is over- or under: 
loaded, and therefore working at less 
than the best 
factor. 


efficiency or 
Such information often sug: 
gests the interchange of two motors $0 
that the operating conditions of both 
will be improved. Excessive friction 
losses and inefficient drives will also 
be detected more easily when sockets 
are provided so as to encourage the 
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Widen Sweep of 


Production Metering 


low-cost employment of instruments 
which tell the Likewise, in- 
eficient condition of the working sur- 


story. 


faces and edges of grinders, polishing 
wheels, boring mill tools, etc., will be 
shown to the operator if he watches 
input to his motored machine.  Ex- 
cessive voltage drop at starting or at 
peak load will indicate that the cir- 
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as volts, amperes. watts. power factor, 
kilowatt-hours, etc. Third. the sockets 
can be installed and sealed off without 
instruments in the circuit. thus provid- 
ing convenient outlets for the future 
connection of 
the detachable 


instruments of either 


form for continuous 
uses or complete portable analyzers 


for periodic analysis. 


Detachable meter applied to machine which performs operation on the sockets 


cuit is inadequate in size for the dis- 
tance of wiring run. 

Certain definite economies and ad- 
vantages are offered by the detach- 
able instrument in any of the above. 
or similar, applications. First, the 
socket provides its own switchboard 
or mounting structure for the instru- 
ment, thus eliminating costly panels. 
Wiring and mounting details. making 
possible the extensive application of 
Instruments for better control of plant 
efficiency. Second, the instrument can 
be easily removed from the socket and 
another instrument plugged in to ob- 
tain various kinds of information, such 
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mounting 
details required with other forms of 
instruments, the socket for detachable 
instruments is designed to be self- 


To eliminate the costly 


supporting in the conduit. The pipe 
conduit carrying the wiring can be 
screwed into the socket, and this then 
acts as a support for the socket and 
the instrument. No other form of sup- 
port is necessary. This arrangement 
provides a convenient way to place 
the instrument wherever desired in 
front of the operator by simply run- 
ning the necessary lengths of conduit 
to and from the socket. New 
installations are still more convenient 
as the socket can be installed at the 


same time, thus avoiding extra cutting 


motor 


and threading of conduit sections. 
Sockets are equipped with terminal 
blocks fitted with solderless terminals 
for connection of the incoming and 
The terminal blocks 
carry the heavy-duty jaws for receiv- 
[Continued on page 108] 


outgoing wires. 






Sockets available for 


acc. (and d.c.)  volt- 
meters, wattmeters, 
power-factor meters, 


ete., on single-phase or 
polyphase circuits 
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ement Plants Modernize 


the Electrical Way 


Improved Product Quality Attained Through Use of Modern 
Electrical Equipment — Up-to-Date Instruments, Controls, 


Motors Play Leading Part in Boosting Production Efficiency 


From the moment that the basic materials are taken from the 
quarry (clay pit) until the finished cement is in the bag ready 
for shipment electric power and electrical equipment are 


intimately associated with the manufacture of cement. Electric 


shovels, huge motorized crushers and grinding mills, electrically 


interlocked conveyor systems, electrically synchronized kiln 
feed systems, combustion control and thorough instrumentation 
are a few of the production tools that have helped to make 
this one of the most modern of electrified industries. 


By VIGGO SAHMEL 


Chief Electrical Engineer, F. L. 


ENERAL acceptance of the in- 

creased strength and fineness 

requirements for cement for 
highways and for large construction 
projects such as Boulder Dam has in- 
tensified the current trend to electrical 
modernization in the cement industry. 
Increased demands for these high- 
quality cements found manufacturers 
lacking to a large extent the modern 
powerful machinery and process con- 
trol equipment necessary for produc- 
ing these in quantity. The past few 
years, then, have seen the adoption of 
modern high-speed synchronous mo- 
tors, centralized kiln combustion 
control systems, electrically “syn- 
chronized” kiln feed arrangements, 
continuous automatic flue gas analysis 
apparatus and process control instru- 
ments. These steps have been taken 
with a view to boosting production 
efficiency and maintaining product 
quality. 

Essential steps in the manufacture 
of cement by the wet process are 
shown in the accompanying diagram. 
Limestone and clay or other argil- 
laceous materials are passed through 
several stages of crushing and grind- 
ing with water to produce “slurry” 
of high fineness, subsequently dried 
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Smith & Company, New York City 


and burned in a rotary kiln. The 
burned and cooled clinker is then 
mixed with gypsum and ground to 
the fineness of commercial cement, 
stored and shipped. 

The kiln is perhaps the most im- 
portant single piece of equipment in 
the cement plant. It is the bottle-neck 
of the whole cement-making process. 
Plant output and product quality de- 
pend to a large extent upon kiln ca- 
pacity and the efficiency with which 
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it is operated. Therefore, to assure 
optimum kiln operation cement man- 
ufacturers are adopting improved kiln 
drives, advanced schemes for con- 
trolling kiln feed rates, as well as uni- 
fying and centralizing controls and 
instruments for the regulation of the 
kiln and its auxiliaries. 

Most modern wet-process cement 
plants use long, high-efficiency, rotary- 
type kilns to burn the slurry to clinker 
form. The larger kilns are about 450 
ft. long and as much as 12 ft. in 
diameter. The kiln shell has a pitch 
of approximately % in. per foot. 
Slurry to be burned enters the kiln 
at the upper end, where the kiln gases 
are discharged at temperatures around 
400 deg. F. Slurry passes down the 
kiln toward the firing end and is 
burned into clinker at temperatures 
around 2,600 deg. F. Modern kilns 
often have integral coolers, attached 
directly to the kiln shell, in which 
the clinker is cooled rapidly by the 
air for combustion, which thus be- 
comes highly preheated. A fuel rate 
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Simplified flow diagram for a wet process cement plant 


ELECTRICAL WORLD + MAY 8, 1937 








he 


Ss €& 





er 
0) 
in 


ch 


In 
eS 
nd 
he 

is 
res 
Ins 


1ed 
ich 
the 
be- 


rate 


































Combined motor drive and_ synchro- 
nized feed arrangement for rotary 
cement kiln 


Kila is driven by a 338/100-hp., 400/1,200- 
rp.m. adjustable-speed d.c. shunt motor. 
Direct connected to d.c. motor is alternator 
supplying a.c. to kiln feed motor, thus tying 
kiln speed and rate of feed together. A 
magnetic brake connected to the kiln drive 
motor prevents the kiln from rolling back- 
ward when motor is stopped. 


of approximately 70 lb. of coal (or 
its equivalent in oil or gas) per bar- 
rel is obtained with the newer kilns. 
A typical driving arrangement for 
rotating one of these kilns is shown. 
In this case a 33/100-hp., 400/1.200- 
r.p.m., adjustable-speed d.c. shunt mo- 
tor is used to rotate the kiln through 
a speed-reduction system. Kiln speeds 
usually can be varied from 0.3 to 1.2 
rp.m. Directly connected to the kiln 
drive motor is a small alternator 
which forms part of a patented ar- 
rangement for driving and synchroniz- 
ing rate of the slurry feed with the 
kiln speed, so that for every kiln 
speed there will be a_ proportional 
rate of feed. The alternator generates 
alternating current at varying fre- 
quencies, depending on the kiln motor 
speed. This alternating current is 
used as power supply for a special 
motor driving the slurry feeder, lo- 
cated at the kiln feed end. This will 
insure a uniform and _ proportional 
loading of the kiln at all speeds. 
Before adoption of the present 
schemes for synchronizing the slurry 
feed with the kiln speed individually 
controlled d.c. motors were often used 


Kiln control and recording instruments centralized 
on control board at burner’s platform 


Dust-tight compartment at the left end of the panel 
protects delicate mechanisms. The following instru- 
ments are moufted on this control panel: 4-point 
temperature recorder (inside cubicle) ; COs and CO 
and He recorder (inside cubicle); recording air 
weight controller for adjustment of air for clinker 
cooler ; potentiometer type temperature indicator ; CO. 
and also CO and Hz indicators; speed indicators for 
slurry feeder, kiln and coal feeder; 2-point draft gage 
for kiln discharge and inlet; 3-point draft gage 
showing coal mill air flows and mill differentials; 
kiln louvre damper, position indicator and control 
switch; ammeters for coal mill fans, induced draft 
fan for kiln coal mill and coal mill feeder; magnetic 
counters for kiln and slurry feeder; controls for auto- 
matically checking the rate of feed from the burner’s 
platform; temperature indicating gages for air for 


» * 
to drive the kiln feeder, with the dis- 
advantage that regulation of the rate 
of feed to correspond with kiln speed 
was dependent upon the operator. 

Older, low-capacity kilns were very 
often run at nearly constant speed, 
and were, as a rule, equipped with 
ordinary slip-ring motors. With the 
advent of the larger kilns of 2,000 to 
3,000 bbl. capacity (24 hours) it was 
found that load and torque require- 
ments varied widely and that a stable 
form of speed adjustment was neces- 
sary. Changes in kiln speed should, 
for best results, be made gradually 
because sudden changes in speed have 
a tendency to cause waves in the kiln 
loading (swing), resulting in un- 
der- and over-burning as more and 
then less material enters the kiln due 
to a possible over-correction in the 
adjustment of the kiln speed. 

To use slip-ring motors for large 
kiln drives is not satisfactory, since 
at high slip speeds these motors are 
unstable in speed torque characteris- 
tics and consequently are influenced 
rather sharply by changes in the load 
and have a tendency to “float” or 
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coal mill; necessary relays for interlocking 
motors; alarm systems for showing excessive 
temperatures and stopping motor; rheostats 
for adjustment of kiln and coal mill feeder 
and fan for clinker cooler; five damper regu- 
lators with position indicators for setting 
various dampers for coal mill and kiln; stop 
and start switches for various motors; tele- 
phone communications with feed end of kiln; 
electric clock. 


oscillate in speed causing the kiln to 
“swing” as described, with resulting 
inefficient operation. Brush-shifting 
motors have characteristics approach- 
ing d.c. motors and are sometimes 
used, but are hard to repair, and for 
this reason require a spare rotor to 
insure continuity in kiln operation in 
case of motor failure. Direct-current 
shunt motors and motor-generator sets 
were found to give better speed con- 
trol and to be less expensive in op- 
erating cost, and only slightly costlier 
than brush-shifting motors. 

The relatively great distances be- 
tween the burner’s platform and the 
various motors and control devices for 
a modern kiln made it imperative to 
centralize the kiln and motor controls 
as much as possible and use remote- 
indicating instruments conveniently 
arranged on a_ centralized control 
panel located at the discharge end of 


the kiln. 
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Control of the kiln and feeder as 
well as all kiln auxiliaries, is accom- 
plished in the newer plants, therefore, 
from a centralized kiln control board. 
From this control panel all the motors 
belonging to the kiln and fuel supply 
as well as conveying equipment after 
the kiln can be stopped and started. 
Kiln and feeder speeds are adjusted 
by means of rheostats on the panel 
and the various dampers are operated 
directly from the control board. These 
damper regulators are supplied with 
position indicators. The more im- 
portant motors have ammeters on the 
control panel and adjustable speed 
motors have speed indicators. Kiln exit 
gas analysis of CO. and CO and He 
are indicated and recorded. Kiln draft 
readings, air flow, kiln gas tempera- 
tures at the feed end and also at cer- 
tain points inside the kiln are indi- 
cated and recorded. Clinker tempera- 
tures are also indicated. The more 
modern panels are of the 
cubicle design, completely dust-tight. 
The recording instruments are mounted 
inside the cubicle and can be inspected 
through a large glass window. Thus 
it is possible to attend the recording 
instruments without danger of abra- 
sive dust entering the instrument 
housing and damaging the delicate 
mechanisms. 


control 


Automatic exit gas analysis systems 
in the newer cement plants provide a 
check on the efficiency of combustion 
in the kiln. Installed at the feed end 
of the kiln, the electric gas analyzer 
continuously samples the waste gases 
with a minimum of time lag. From 
the sampling device gases are led to 
the analyzer unit, where they are care- 
fully filtered and cooled before enter- 
ing the two analyzer units, the one 
measuring CQ. and the other un- 








Recording instruments in plant super- 
intendent’s office provide check on 
efficiency of kiln operation 


burned gases such as CO and Hp. 
Analysis is accomplished by means of 
a Wheatstone bridge principle. One 
bridge unit measures CO. content 
based on heat conductivity and the 
other bridge unit measures the un- 
burned gases by measuring the heat 
developed when these gases are burned 
with sufficient oxygen added. Results 
are indicated continuously and directly 
on two millivoltmeter type indicators 
on the central kiln control panel. The 
analyses are also recorded on the gas 
analyzer recorder in the dust-tight 
compartment of the panel. 

Prior to adoption of the automatic 
exit gas analysis systems, manual 
Orsat apparatus was used. Samples 
were taken once every three or four 
hours. This practice, however, often 
was discarded because the results, 
taken at isolated intervals, gave only 
momentary glimpses of combustion 
conditions, whereas a continuous and 


Mill motor room of a large cement plant 





running indication of exit gas condi- 
tions was needed for efficient opera- 
tion. The modern arrangement not 
only gives the operator a check on 
moment-to-moment operation but pro- 
vides a visible record of operation 
during past performance periods. 
Modern, high-speed, medium-torque 
synchronous motors are being adopted 
to drive the raw (stone) and finish 
(clinker) mills in the newer cement 
plants through double reduction gear- 
ing. These grinding mills vary in type. 
but, in general, the ball or tube mill 
type is favored. The accompanying 
illustration shows an installation of 
2,300-volt, 800- and 900-hp. synchro- 
nous motors driving two raw and two 
finish mills respectively. The grind- 
ing mills in this plant are 8 ft. in 
diameter, 36 ft. long and carry 60 
tons of grinding media. The mills 
are driven through special double-re- 
duction gearing that cut the motor 
speed of 720 to 19 r.p-m. for the 
mills. Use of the gear reducer permits 
the use of lower-priced, high-efficiency, 
high-speed synchronous motors with an 
increase in efficiency of transmission 
which amounts to several per cent in 
the power consumption of the grind- 
ing department. Frequently oversize 
synchronous motors are installed in 
the grinding department to improve 
plant power factor. Grinding is often 
done at night during off-peak hours. 
at a saving in cost of power. 
Modern synchronous motors, now 
available in a wide range of starting 
torques, lend themselves to mill drive 
better than the more cumbersome 
slow-speed, self-starting synchronous 
motors with clutches or their equiva- 
lent as formerly used. Direct-current 
motors are ideal for grinding mill 
[Continued on page 110} 
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At the right are two 800-hp. and two 900-hp. synchronous motors used to drive the clinker and raw (stone) grinding mills 


through double reduction gearing. 
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In the center are the plant motor-generator sets that supply the d.c. variable-speed motors 
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ignificant Trends 
in Utility Economics 


Need for Expansion in a Rising Price Market for Ma- 


terials and Possibly Money, While Operating Costs 


Are Increasing and Rates Trending Downward, Brings 


Problem of Earning an Adequate Return on Investment 


IGHT significant trends are ap- 

parent in the electric utility 

industry. These trends are so 
interwoven that failure to appreciate 
any one of them may be disastrous. 
They are: 

1. The stands on the 
threshold of a new expansion period. 
Plant capacity may have to be doubled 
within the next decade. 

2. New equipment thus required 
will be purchased in a market charac- 
terized pretty generally by 
prices. 


industry 


rising 


3. It is clear that operating ex- 
penses will increase. 

4. Probably the amount of capital 
per kilowatt of capacity also will in- 
crease and the rate of capital turnover 
will become slower, thus making capi- 
tal costs a still greater burden. 

9. As operating costs go up the 
operating ratio will tend to rise and 
less revenue will be available for re- 
turn on capital. 

6. The industry has been able for 
the moment to maintain its capital 
position because new capital has been 
obtained lately in a very favorable 
market. Predictions are now being 
made that the interest rate will in- 
crease in the near future; but if it 
does not, governmental agencies will 
see to it that the utilities accept a 
lower rate of return. 

7. While costs will be on the in- 
crease, the demand will continue that 
tates be decreased. Also, and more 
important, much of the new business 
which the industry will get will lie 
in the highly competitive field, and 
will be secured only if very low prices 
are quoted. 

8. It follows that, as new plants 
are built to take care of the new loads 





By MYRON H. UMBREIT 


Assistant Professor of Economics, Northwestern University, Evanston, II1.* 


in this highly competitive field, the in- 
dustry’s rate structure and the gross 
and operating revenues will be vitally 
affected. 

If these trends accurately describe 
the direction in which the electric in- 
dustry is moving, the basic problems 
are evident. The electric utilities are 
going to be required to buy hundreds 
of millions of dollars worth of equip- 
ment in a market characterized by a 
rising price level, and at the same 
time these purchases must be made in 
such a way and under such conditions 
that the product may be sold at lower 
rates. Costs must be reduced to meet 
an arbitrary price for utility service. 
rather than, as in the past, price fol- 
lowing costs as they go downward. 


Investment increase 


Let us consider, first, the capital 
problem. One of the most significant 
trends in the industry is that toward 
increase in system investment per kilo- 
watt of capacity. This rise is due pri- 
marily to the tremendous new invest- 
ment in distribution and transmission 
systems. Almost 70 per cent of the 
new capital since 1932 has gone into 
this type of equipment. Investment in 
transmission and distribution systems 
in 1936 was almost three times as 
large, on the average, as investment in 
generating equipment. If this ratio 
tends to increase due to rural electri- 
fication and other causes, the invest- 
ment per kilowatt-hour produced must 
rise. Unless a condition can be pro- 
duced which will reverse or offset this 
increase in investment the industry 
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may find itself in an unfortunate po- 
sition. 

It is apparent that if general trends 
of investment continue, capital turn- 
over will slow up and operating ra- 
tios in the utility industry will in- 
crease. Even in 1935 the capital turn- 
over ratio for the industry was once 
in seven years. The operating ratio, 
however, did not increase, due largely 
to the fact that the full force of taxes, 
wages and rising prices had not as yet 
become effective, and also because the 
industry still had excess capacity and 
could thus increase its revenue with- 
out appreciably increasing costs. By 
1936, however, operating expenses in- 
creased 11 per cent, while revenue in- 
creased only 7.6 per cent. This indi- 
cates the direction in which these 
costs are moving. 

Any industry can remain in a favor- 
able financial position if it can reduce 
its cost of production and retain its 
revenue, or reduce its costs of produc- 
tion faster than revenue decreases, or 
increase its revenue at a faster rate 
than its costs increase. In the electric 
industry, in the face of rising prices, 
what does the revenue side of the pic- 
ture indicate? Many utility spokes- 
men seem to infer, and many public 
cfficials maintain, that if only enough 
electricity is used it may be sold at 
ridiculously low rates. During the 
last few years utility operators with 
excess capacity, or in the hope of 
building up their load factors, have 
tended to go after business irrespec- 


* Abstracted from talk to Utilities Sec- 
tion, National Association of Purchasing 


Agents. 
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tive of costs. How long such tactics 
will benefit the industry remains to be 
determined, but they tend to mislead 
the public as to the actual cost of 
electricity and hold out the hope that 
still cheaper rates can be obtained. 
Further, they distort the picture for 
those who are required to purchase 
new equipment for enlarged capacity. 


Rate trends 


Several trends in respect to rates 
are significant and they should be fol- 
lowed carefully. One of the most sig- 
nificant is the relation between the in- 
crease in gross revenue and output. 
The ELectricaL Wor Dp, for instance, 
points out that while gross revenue 
increased 7.6 per cent in 1936, net 
revenue increased only 3.3 per cent. 
Consumption, however, increased 15.8 
per cent. Quoting from that source: 
“It is interesting to note that while 
energy sales increased by approxi- 
mately 16 per cent, the bill for this 
energy was higher by only 7.6 per 
cent. Is this not an excellent demon- 
stration of the industry’s economic 
philosophy? In the face of rising 
taxes and other costs, this sales 
achievement is a fine tribute to utility 
management.” 

I do not take such an optimistic 
view of this performance. It may be 
due to several factors which cannot 
be repeated in the future. In the first 
place there is a possibility that some 
rates were still too high, and that the 
adjustments downward only tended to 
bring them in line with the average. 
Then, again, most plants had excess 
capacity, due primarily to a decrease 
in the industrial load, and much of 





the energy produced by this excess 
was sold at lower rates. These two 
possibilities will soon be exhausted 
and then low cost performances will 
have to depend upon technological ad- 
vances and readjustments in the in- 
dustry. To what extent prices can be 
held down in the face of rising costs 
will then be determined on a basis 
that will actually demonstrate the 
achievement of utility management. 

If we look at this picture of rate 
trends over a longer period we find 
some very significant figures. A com- 
parison of the industrial load between 
1929 and 1936 shows that while in 
1929 industrial users consumed 
44,000,000,000 kw.-hr. of energy, 
they consumed 49,000,000,000 in 
1936. For this 5,000,000,000 more 
kilowatt-hours of energy the industry 
actually received a total of $13,000.- 
000 less than was received in 1929. 
Can this achievement be continued in 
the face of rising prices? 

If we turn to the domestic con- 
sumer, we find a little better picture 
from the point of view of revenues. 
The total revenues received in 1936 
were an increase over the 1929 figure 
of about $109,000,000. Still, the do- 
mestic consumer received more than 
5.500,000,000 kw.-hr. of energy for his 
added expenditure. In other words, 
the utilities sold the entire excess at 
a rate of about 2 cents per kilowatt- 
hour. What will happen to the indus- 
try if the demand arises that all of it 
be sold for this figure, for are we not 
tending more and more in the direc- 
tion of this rate? 

In view of what has happened dur- 
ing the last few years, and in view of 





BUT THE DARKEST CLOUDS HAVE THE SILVER LININGS 


Rising prices for equipment and rising taxes threaten to meet a down- 
ward trending price for kilowatt-hours. The economist adds to this 
convergence a prospect of still lower turnover of capital and thus' 
arrives at a conclusion that the outlook for the utilities is a bit som- 
ber. Reassurance is found in what Professor Umbreit omits from his 


considerations. 
more sales conscious. 


Utilities everywhere are beginning to be more and 
Their selling programs promise to be more 


and more selective. Expansion of facilities will be more and more 
selectively geared to serve definitely located loads at definitely im- 
proving plant and load factors. The industry is thoroughly aware of 
the squeeze tactics of current pressures, but it is certain that they will 
strive masterfully to make America electrically conscious and electri- 


cally comfortable. 


The movement is just beginning. Its sweep will 


outdo any security that past patronage has ever conferred on 
this public service agency.—The Epitors. 
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the ever-increasing competition on the 
part of the government, I do not ex. 
pect that gross revenue will increase 
in nearly the ratio at which gross out. 
put will increase. Further, I expect 
an increase in operating expenses, so 
that with a decrease in the rate of the 
gross there will be greater decrease 
in the rate of the net. This will tend 
to leave a relatively smaller portion 
to be allocated as a return on the 
capital investment, and this will mean 
that every effort must be made to re- 
duce capital costs, proportionately. 


Costs and rates 


It is this new situation which makes 
it necessary to modify many of the 
ideas developed in that happy period 
when demand was outrunning supply, 
and rate reductions came as a result 
of lower costs. In that period the in- 
dustry stood in an unprecedented posi- 
tion. Costs were not significant then, 
for demand was sufficient to justify 
any price the industry desired to 
charge. But even in those days costs 
were reduced, and by those achieve- 
ments rates were reduced. But in that 
period lower rates followed lower 
costs. In the future the process will 
be reversed, and lower costs will fol- 
low lower rates. The electrical super- 
salesman of today is selling service at 
a price which is often below the cost 
of production, forcing the utilities to 
meet this price by further reducing 
costs. 

It was the failure to appreciate the 
fact that we have for the past few 
years been approaching this new rela- 
tionship that has caused the industry 
to find itself in an unfortunate posi- 
tion. In many instances the industry 
is cluttered up with obsolete equip- 
ment which it cannot write off as 
rapidily as it would like to because 
revenues are not sufficient to permit 
such a policy and still leave enough 
to pay dividends and meet other neces: 
sary expenses. This indicates that 
there has been a tendency to overbuild 
the industry. We often build as if we 
were building for the ages, only to 
find that tomorrow we abandon what 
we had such high hopes for today. 

This, then, is the challenge that 
confronts the electric utilities. Re- 
markable as its achievements have 
been in the past, I predict that they 
will seem dwarfed into insignificance 
if utility management can solve this 
problem and reduce costs so that the 
predictions for the industry will be 


fulfilled. 
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Selling Rural Service 


for Mutual Profit 


Satisfactory Electric Service for the Three Groups of 


Rural Customers—Two Plans Used to Market Appliances — 


Co-operation With the Dealers an Important Klement 


ROM experience in developing 

the rural market we have found 

that a customer is well satisfied 
with electric service when he buys an 
appliance at a fair price and when 
it performs satisfactorily at a reason- 
able cost of operation. For example, 
when a customer buys an electric refrig- 
erator. if it is to be satisfactory, it 
must be within his ability to pay for 
it, it must operate with a small amount 
of repairs and attention, and the cost 
of operation must be competitive with 
ice. If these conditions are complied 
with, the customer is satisfied. 

With this in mind, the first step in 
our rural development program was 
to attach a man to our organization 
who had been a farmer himself, who 
knew the farm problems, could talk 
the farmer’s language and, in addi- 
tion, had had the benefit of an excel- 
lent education in the latest agricul- 
tural methods. With this man to head 
our rural work, an attempt was made 
to classify the type and character of 
our rural customers. 

As a result of this review these cus- 
tomers were divided into the three 
following groups: 

1. Rural dwellers. 

2. Farmers. 

3. Tenants. 


1. The rural dwellers are made up 
of families whose principal livelihood 
comes from employment in the city. 
They usually own their own home or 
are in the process of buying it, and 
have a small garden and a few chick- 
ens to help out their living. This type 
of customer represents, roughly, 60 
per cent of our rural customers and 
makes the problem of extending elec- 
tric service to our farm customers 
much simpler than would otherwise 
have been the case. As users of elec- 
tric service, these customers represent 


By H. E. DEXTER 


General Commercial Manager 
Central Hudson Gas & Electric Corporation, Poughkeepsie, N. Y. 


The Central Hudson Company is well known for its progressive 
commercial and sales policies. One of the first companies in the 
industry to recognize the possibilities in co-operative merchandising, 
it began its plan of sales co-operation with appliance dealers in 
1928. In this article Harris E. Dexter, general commercial manager, 
tells of the efforts of the company to extend. rural electric service. 
He says: “The phrase ‘load building’ was eliminated from the vocabu- 
lary of our company many years ago. Our interest is not in ‘load — 
that is something to contend with rather than to boast about. Our 
interest is in selling electric service at a profit to ourselves and our 
customers.” 


a distinct class. Usually they have 
been reared in the city, have the de- 
sire for city conveniences, and elec- 
tricity is the only item which makes 
it possible to have city conveniences 
in the country. These customers want 
all the conveniences electricity can 
offer; their only problem is their 
ability to pay. Unfortunately, most of 
these customers are in the lower in- 
come group. However, they have been 
educated to buying on time and their 
income from wages usually comes in 
fairly uniformly over the year. 

2. The farmers are pretty generally 
specialists—apple growers, poultry 
farmers or dairy farmers. Their in- 
come, although sometimes varying 
widely from year to year for the 
poultry and dairy farmers, does come 
in every month in the year, whereas 
the apple grower’s income is more 
seasonal. 

The principal obstacle keeping 
these farmers from using additional 
electrical equipment is the question 
of money. There are a great many 
uses for electricity that have been 





: Z : Underwood & Underwood 
proved commercially practical which H. E. Dexter 
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Rural rate district sales and revenue 
Effectiveness of the company’s program of selling rural service is evidenced by this record 


farmers would adopt if they had the 
cash to buy. Approximately 45 per 
cent of them own their farms free 
and clear. However, the difficulty of 
paying off the mortgage, and _partic- 
ularly of meeting the interest pay- 
ments in poor years, is_ sufficiently 
fresh in many of their minds so they 
do not look with favor upon borrow- 
ing to buy equipment. This, together 
with the fact that the farm income 
has been low during the past few 
years, is a material handicap in in- 
creasing the use of electricity on the 
farm. 

3. Tenants in the country, which 
make up the balance of this market, 
are a particularly difficult group. They 
are usually either farm hands, and 


likely to be extremely poorly paid as 
far as actual cash is concerned, or 
summer people who only come up for 
a few months a year. or city people 
testing out the idea of living in the 
country. When purchasing electric 
service, this particular class of cus- 
tomer looks twice at both the cost of 
the appliance and the cost of its op- 
eration; both of these must be very 
low before the customer purchases. 

In addition to this general classi- 
fication of our rural customers, a 
continuous inventory is kept of all 
electrical equipment used. This infor- 
mation is kept on the punched Hol- 
lerith card illustrated. From this card 
information can be obtained as to the 
type of customer—farmer, tenant, 


rural dweller, size of family, type of 
farm, type of water system and ca- 
pacity of electric service, as well as a 
complete list of all electrical equip. 
ment In use. 


Two marketing plans are used 


In marketing our service two plans 
are used: One for those appliances 
which are new and not in general use 
and one for those with which our 
customers are generally familiar. 

Appliances which have good cus. 
tomer acceptance are sold directly 
through our dealer organization, with 
little or no help from our company 
except in planning their quotas, their 
advertising, the training of their per- 
sonnel and the furnishing of a finance 
plan which makes it possible for them 
to finance any regularly approved 
equipment for terms up to as long as 
five years. 

In the case of the new appliances. 
a number of them are located at stra- 
tegic points throughout the area with 
customers interested in the new uses 
of electricity and customers we might 
use as demonstrators or centers about 
whom to plan our future sales activi- 
ties. An example of this is our pres- 
ent electric roaster campaign. In 
June, 1936, five electric roasters were 
installed in five different sections of 
our rural territory—far enough apart 
so that the customers could not readil\ 
talk to each other about the equipment 
and its use, and five homes which 
were the average of a wide group 
among our minimum or low income 
customers, and which, in our opinion. 
probably would not be in the market 
for electric ranges. This equipment 
was installed, the customer taught to 
operate it and the results checked 
periodically by a trained observer. 


Consumption and Cost of Current for Individual Home and Farm Uses 


John M. Ham & Son—Demonstration Farm No. 


Yearly 
Kw.-Hr. 
Consumption 

7,260 


Yearly 
Cost 
$175.81 


Individual Uses 

House : ; 
House lighting and small ap- 

pliances 465 11.26 
Range. 1,700 41.17 
Water heater ae 4,278 103.60 
Refrigerator Sahin este 585 14.17 
Washer and ironer........... 135 327 
Ventilator 27 0.65 
Radio 1.69 


$174.77 
Barn lighting and small ap- 


CN whe win. eimiels.< 5 6.69 
Water pump g 11.96 


Nore—The average over-all cost of current 
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September 1, 1931-September 1, 1932 


Average 
Monthly Monthly 
Consumption Cost 


605 .65 


Average 
Individual Uses 


Milk cooler 
39 .94 
142 3.43 
356 .64 
49 .18 
ll .27 
2 i Portable motor 
6 14 Filling silo 
Grinding feed 
.56 Sawing wood 
Hoisting hay 
Pressing hay 
Shredding and shelling 


Barn sign 


0.56 
0.99 





Milking machine....... 


1 


Yearly Average Average 

Kw.-Hr. Yearly Monthly Monthly 
Consumption Cost Consumption Cost 
1,044 25.28 87 $2.11 
36.81 127 3.07 

46.76 161 3.89 

43.08 148 3.59 

0.82 3 07 

3.37 11 28 


23 


-00 


for each of the various uses was 0.0242+ cents per kilowatt-hour. 
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uip. throughout the territory with a slightly tomers in their wiring z* Swine | "2 wine, | none |e 
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upon the experience from the first and barn layout, in new = ee ow ~ I -- 
l five. Now the dealers are organized buildings, or modified oO, caitow pep eet te 
and actually in the process of selling layouts in the old build- _ scan ae = 
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a Our company is co-operating in this this we try to fit the =| [mr seme sain 
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iil cost of operation is one of the im- have. In doing this the 3% on . ane 
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In mental farms in operation for a little placing it at some fu- ze Sane ae] i510 ate sie 
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i direct him to one of these farms. This some future time when- 
ae method is particularly effective, be- ever the money becomes Farm survey card 
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— g oncerned. To prevent the given the dealer in selecting and train- [Continued on page 114| 
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Higher Employer Leadership 
Ratio Needed 


CHALLENGE to industry and engineering of 

prime importance was recently uttered by P. A. 
O'Connell, noted Boston merchant, when he declared 
that a major factor in unemployment is the low ratio 
of leadership to personnel. He pointed out that if the 
proportion of leaders can be increased to even 2 to 10 
from the present 1 to 10 yatio, unemployment prob- 
lems will take on an immense shrinkage. To his mind 
it seems silly to talk about curbing labor-saving ma- 
chinery in order to “conserve” employment, when 
what is needed is a generation of young men capable of 
developing and exploiting the usefulness of these ma- 
chines. In a word, too small a proportion of the 
present generation has been trained to think better 
than the machine. 

The resources of engineering design, production 
and application stand today at a new high in history. 
The frontiers to be occupied and held are economic 
and technical rather than geographical, but they are 
none the less real or important. Originality is going 
to be at a premium in this new age. The part elec- 
trcity will play in it will exceed all that has gone be- 
fore. The employer leadership ratio cannot be in- 
creased in a day on a nation-wide basis, but support 
of research, professional education embodying economic 
understanding and grasp of public affairs, and en- 
couragement of independent thinking and action will 
speed a better era. 


Check Schedules for 


Inspection and Overhaul 


HILE there is no real power shortage at the mo- 

ment the surplus capacity of the lean years has 
been whittled down to a point where new operating 
problems are arising. A large amount of additional 
capacity is being built, but turbines on order do not 
help much to provide a margin that allows full oppor- 
tunity to inspect and overhaul the equipment that is 
carrying the present rising loads. 

At the lowest dip in output the nation’s utilities 
had an apparent utilization factor of 60 per cent. That 
meant that there was an extreme margin of 40 per cent 
of the capacity in excess of the peaks experienced. By 
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the end of 1936 (see supplement tables accompanying 
this issue) the utilization factor had risen to 78 per 
cent, leaving only 22 per cent of capacity untaxed by 
the peaks. Roughly, that means the margin for safety 
had been reduced by half. Actually, however, the re- 
duction is greater than that, and probably the present 
working margin is nearer one-third what it was when 
loads were at their lowest peaks. This “thirding” 
would be the case if approximately 10 per cent of the 
capacity has to be counted out because of periodic 
overhauls and inspections. 

Such a loss of insurance of service reliability 
would be serious if it were to result in any skimping 
on periodic inspection of bladings, bearings, windings, 
etc. The matter is further complicated by the realiza- 
tion that the upturn carries progressively greater loads 
into summer months when many utilities have been 
accustomed to take advantage of the slack for inspec- 
tion and overhaul. The moral manifestly is to examine 
those schedules critically and determine anew when 
units can most safely be taken down for examination 
and rehabilitation. 

Hand in hand with the spurt in placing orders for 
additional generators and turbines should, therefore, go 
a decision to study the periodic schedules of inspection. 
For those who have delayed too long in piacing orders 
there is the alternative of buying energy from inter- 
connected sources. With turbine deliveries rapidly ap- 
proaching the two-year stage it will not be surprising 
to see a revival of transmission-tie building to make up 
for reduced margins of operable reserve. 


Commissions Must Give 
Fair Hearings 


OMMISSIONS, in their zeal to get public approba- 
tion for quick and generous rate reductions, can- 
not be arbitrary, haughty or capricious. That is the 
interpretation to be placed on the five to four decision 
cf the U. S. Supreme Court in reversing the sanction 
given by the Ohio Supreme Court to the state com- 
mission’s rate ruling against Ohio Bell Telephone Com- 
pany. In a case initiated in 1924 the commission ten 
years later had ordered the company to refund $13,- 
289,172 to its patrons as excess revenue collected in 
the interim. The company appealed and now the final 
court says: “The fundamentals of a trial were denied 
to the appellant when rates previously collected were 
ordered to be refunded upon the strength of evidential 
facts not spread upon the record.” 

The “facts not spread upon the record” were prin- 
cipally the sources and validification of the price in- 
dexes which the commission applied to the values of 
property for each of the years 1926-1933 to arrive at 
the conclusion that the company had charged too much. 
Evidentially supported data about property were pared 
down by means of fractional multipliers based upon 
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the strength of “information secretly collected and 
never yet disclosed.” Such high-handed tactics are 
called by the supreme tribunal nothing short of con- 
demnation without trial. It is fortunate that we still 
have a Supreme Court, because its ruling says that 
the Ohio Supreme Court merely took the word of the 
state commission as to the outcome of “a secret inves- 
tigation and let it go at that.” 

Manifestly the commission, under a law and order 
régime, cannot with impunity decree star chamber exe- 
cutions or run any drumhead court-martials. That is 
the major moral of this adjudication, and not that there 
is something fundamentally wrong about the principle 
of the price index. In fact, the trend as to valuation 
thinking, especially in so far as it converges toward the 
requirement of continuous property inventory records. 
is such as to point to the need for price indexes for 
utility property components. Any set of price indexes 
for electric utilities would be difficult to derive in 
quickly and broadly acceptable form, but the industry 
should be giving thought to their initiation so that the 
background may be rid of all fuzziness by the time 
their need in rate proceedings becomes a confirmed 
fact. 

a 


This Year’s Crop of 


Engineering Graduates 


N ANOTHER MONTH the electrical engineering 
| schools will have graduated new thousands of young 
men. Reports from colleges state that this year’s crop 
has been more in demand by employers than the classes 
of any of the past several years. In contrast to the pre- 
vious years, when so many electrical engineering gradu- 
ates either secured no work upon graduation or else 
had to find employment in some other industry, there 
is opportunity for virtually every graduate. 

For many employers who for several years have 
had nobody in training, this year marks the return to 
staff building through young engineers. These young 
men will, therefore, be called upon sooner than is cus- 
tomary to take on advanced responsibility. For that 
reason their training must be watched with even greater 
care than has heretofore been the practice. 

The problem will be to bring them along quickly 
and yet soundly. Because of reduced staffs and grow- 
ing business, the urge will be to rush these fellows 
through the training period. Haste, however, makes 
waste. Unless the time spent in each operation is suf- 
ficient to give the man the necessary basic training. 
he cannot help being superficial. That weakness will 
show up when he takes on the greater responsibilities. 

Because of the gap of five or six years in the 
training of junior or cadet engineers, these men are of 
great potential value. As much as they are needed to 
take on important work, their value in years to come 
is of much greater importance. 


Reductions in 
Steam Plant Investment 


NCREASING costs of equipment, construction ma- 
I terial and labor are emphasizing the necessity of 
bending every effort to keep down investment in the 
new steam plant additions that must soon be made. 
How can this be done? 

Superposed plants embodying the addition of new 
high-pressure, high-temperature equipment to older 
stations offer some possibilities of low cost capacity. 
and these are being used, but new stations are under 
consideration by many utilities and these must receive 
the greatest attention. 

Apparently there is little difference in investment 
between high- and moderate-pressure plants. The more 
expensive parts needed at high pressures are offset by 
the smaller steam generator and condensing equipment 
required. In all probability the new stations will em- 
ploy relatively high pressures. 

Outdoor stations were advocated some years ago 
and two semi-outdoor plants have been built and oper- 
ated. This plan offers possibilities of a small reduction 
in over-all cost, but at a sacrifice of comfort of opera- 
tors. accessibility for repairs and convenience of opera- 
tion. In general, this plan has not been favored in 
those parts of the country subject to extremely low 
winter temperatures or to long periods of cold. wet 
weather. 

On the other hand, have the possibilities of re- 
duced station volume been fully exhausted? Recent 
boiler rooms have been very high. Can the plant be 
arranged on a greater floor area but with reduced 
height? Also, could air heaters and fans be placed 
semi-inclosed on the roof together with the various 
forms of dust catchers? Can ashpits and basement de- 
sign be modified to decrease height? 

The newly developed turbo-generators at 3,600 
r.p.m. in sizes up to 50,000 kw. require less massive 
foundations and less height than slower-speed units. 
One engineer proposes to place the condenser horizon- 
tally at the side of the turbine and thus to eliminate 
the high basement. Where flood menaces do not exist, 
this may be considered as an additional means of 
saving much height in the turbine room. 

Omission of solid walls between turbine and 
boiler rooms permits more compact arrangement of 
auxiliaries, leading to less required floor space. Out- 
door switching and transformers removes the necessity 
of expensive electrical sections of the power plant. 
This outdoor electrical equipment may even be placed 
on the roof where no other space is available. 

Evidently the problem of reduced power plant 
investment offers some interesting possibilities for the 
development of new and original arrangements of 
plants. Here is a challenge to the best brains among 
our executives and engineers. 
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Tennessee Electric Power Report 
Reveals Competitive TVA Action 


Disclosure of activities to foment agitation for municipal ownership 
through propaganda made by Guild to stockholders — Subsidized 
government power agency sought to create dissatisfaction for utility 


The most serious problems con- 
fronting the management of the Ten- 
nessee Electric Power Company in the 
conduct of its business last year re- 
sulted from the activities of the TVA 
and the continuing threat of unregu- 
lated competition which the company 
faces from this subsidized govern- 
mental agency, according to Jo C. 
Guild, Jr.. president, in the 1936 an- 
nual report. 

Mr. Guild stated that because the 
TVA has refused to negotiate a satis- 
factory agreement for the sale of its 
power the company is being forced 
to protect itself against an emergency 
power shortage in the Nashville area 
by constructing a new 25.000-kw. 
steam station to insure reliability of 
service. 

Discussing the contract with TVA. 
entered into January 4, 1934, Mr. 
Guild pointed out that TVA agreed 
not to raid its territory and _ solicit 
customers or municipalities served by 
the utility. 

“The TVA during the entire life of 
the contract fomented agitation for 
municipal ownership elections in the 
company’s territory through speeches, 
news stories and propaganda of every 
nature,” Mr. Guild said. “By similar 
means it attempted to create in the 
minds of the company’s customers, 
employees and stockholders a spirit of 
dissatisfaction for private enterprise 
in the power business. 


Builds power network 


“Although professing to be very 
helpful in increasing the revenue of 
the company, TVA all the while was 
busily engaged in building a network 
of transmission lines that penetrated 
farther and farther into the company’s 
territory, so as to intrench itself and 
be in a strategic position to take over 
our customers when the contract of 
January 4, 1934, should lapse.” 

Mr. Guild charged that the TVA has 
turned down all efforts to reach an 
agreement or a solution to the power 
problems of the area. Because of this 
stand, that the TVA retain the right 
to compete with the utility for its 
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customers and territory, the company 
has been forced to protect itself in the 
courts. 

It was also pointed out by Mr. 
Guild that the company paid $2,522,- 
119 in taxes in 1936 with total assets 
of $107,690,920, while the TVA, with 
more than $220,000,000 investment. 
including properties of Muscle Shoals, 
paid only $45,347 in taxes. 


New Rural Projects 
Organized in Texas 
Announcement 


the formation of 
Rural 


been made of 

South Plains 
Association to 
construct and operate a system of ap- 
proximately 800 miles of rural elec- 
tric transmission lines in a group of 
six counties. The project will be 
financed by the REA, according to 
Ralph W. Moore, member of the State 
Rural Electrification Board. Service 
will be given more than 3.000 cus- 
tomers. 

Another rural electrification project 
is planned for the irrigated section of 
Bailey County, which is also situated 
in the South Plains, and adjoins the 
New Mexico line. This proposed sys- 
tem will serve about 400 farms. 

In Hale and Floyd counties the 
third of these projects in the South 
Plains is being organized, with about 
2.000 signatures of prospective cus- 
tomers already obtained. 


has 
the 
Electrification 


Commission Agrees 
to Associated Delay 


Dozier A. De Vane. counse! for the 


Federal Power Commission, — has 
agreed to a postponement of the com- 
mission’s investigation of six Pennsyl- 
vania affiliates of the Associated Gas 
& Electric Company until the United 
States Circuit Court of Appeals in 
Philadelphia decides on the commis- 
sion’s jurisdiction. 

The companies sought to have the 
Circuit Court require the commission 
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to rule on objections they made to the 
hearings or order the hearings discon- 
tinued. They contended that the com. 
mission, by not ruling on their objec. 
tions, imperiled their right to appeal 
from the commission’s findings. 

Mr. De Vane consented to the sug. 
gestion of Judge Joseph Buffington 
that the hearings be postponed until 
the court had made its ruling, after 
Judge Buffington said that if the court 
issued a temporary injunction the en- 
tire case would be delayed until June. 


TVA $44,166,270 Bill 
Gets House Approval 


An appropriation of $44,166 270 
to carry on the work of the TVA dur- 
ing the fiscal year beginning July 1. 
1937, was passed last week by the 
House. The committee on appropria- 
tions had originally recommended 
$40,166.270 by direct appropriation 
and $4,000,000 for future obligation 
authorization. The budget recom- 
mendation was for $48,500,000. of 
which $5,500,000 was for future ob- 
ligation authorization. There may be 
future changes when consideration is 
given by the Senate. 

TVA will also have available any 
1937 funds not expended by the end 
of the current fiscal year and _ the 
revenues which it will receive, which 
are estimated at $5,291,108. 

The committee cut the construction 
fund for continuing work on the Pick- 
wick Landing, Hiwassee, Guntersville 
and Chickamauga dams, now under 
construction, from $38,197.032 to 
$35,000,000. During the current year 
this item was $31,854,431. 

Proposed investigations of dam sites 
at Watts Bar and Coulter Shoals. on 
the upper Tennessee River, were dis- 
allowed, with a saving of $447,160. 
An item of $382,450 for preliminary 
investigations on major tributaries— 
the French Broad, Holston, Little 
Tennessee, Duck, and Elk Rivers was 
also disallowed. The committee al: 
lowed $742,439 for preliminary im 
vestigations for the Guntersville Dam. 
to be located near the mouth of the 
Tennessee. 


Seattle Light Seeks Funds 


W. J. McKeen, acting superintend- 
ent of the Seattle Light Department, 
has requested the city council to ap 
propriate an additional $16,935 from 
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City Light funds to provide for clear- 
ing 55 miles of right of way for the 
power transmission line from the Ska- 
git development to City Light substa- 
tion in Seattle. These funds will be 
matched, if the grant is made, by 
$183,160 of WPA funds. Mr. McKeen 
has also asked for a special appropri- 
ation of $100,000 to buy fuel oil for 
City Light’s Lake Union steam plant. 
He said that because of inadequate 
river flowage, the department’s hydro- 
electric plants during January and 
February used the whole apportion- 
ment of $35,000 for this year’s fuel 
oil supply. 
+ 


Utility Inquiry Asked 
by Senate Committee 


The Senate interstate commerce 
committee has approved a measure of 
Senator Norris authorizing the Fed- 
eral Trade Commission to investigate 
the activities of utilities opposing pub- 
lic power development. The commis- 
sion would have $150,000 to carry on 
the inquiry. 

The committee, in a_ strongly 
worded report, stated that such an 
investigation was needed to bring out 
acts on which to base legislation “to 
stop such widespread hampering of 
government agencies in the orderly 
performance of their duties.” 

It was further stated that there were 
“many which private 
utilities “have gone to great lengths 
to frighten off” farm organizations 
which might have co-operated with 
the REA in building rural lines. 


instances” in 





Healy Says Utility Act Contains 
No Threat to Destroy Industry 


Expresses belief that regulation of rates should be left in local hands 


— Kellogg tells meeting of bankers that threat of legislation clouds 
an otherwise bright outlook for utilities 


Differences of opinion regarding the 
effect of the workings of the public 
utility holding company act were ex- 
pressed last week in New York at 
the seventeenth annual conference of 


the National Association of Mutual 
Savings Banks. Robert E. Healy, 


member of the SEC, contended that 
the act does not contain the threat of 
nationalization or destruction of the 
private utilities. Charles W. Kellogg, 
president of the Edison Electric Insti- 
tute, declared that the only threat to 
the electric industry comes from the 
federal government. 


Utility outlook bright 


“The government, in its attack on 
the so-called ‘private’ utilities, seems 
to overlook the fact they are ‘private’ 
only in the sense that they are non- 
governmental, for the private utilities 
are really owned by millions of inves- 
tors,” Mr. Kelloge declared. 

“Except for this threat the outlook 
for the industry never was brighter, 
although mounting costs are not en- 
couraging for stockholders.” 

Mr. Kellogg pointed out that of the 
$360,000,000 planned to be spent by 
the TVA for navigation and electric 
power development three-quarters is 


Wide World Photo 


VIRGINIA FLOOD—Water rushing past the Belle Isle power house in Richmond 
of Virginia Electric & Power during the recent flood when the James River overflowed 
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chargeable against power. “To date, 
this fact has been withheld from the 
public, not one cent of this investment 
having been allocated to power by the 
TVA,” he said. 

Belief was expressed by Mr. Healy 
that the SEC has made a definite con- 
tribution to the improvement of ac- 
counting methods and that this contri- 
bution should increase as time goes 
on. 


Regulation of rates 


The utility act gives the SEC no 
authority to regulate rates, Mr. Healy 
said. “It is my personal belief that 
the present regulation of local retail 
distribution rates should be left in the 
hands of the local regulatory authori- 
ties.” 

Mr. Healy stated that a good ad- 
ministration of the utility act should 
“improve the investment quality of the 
securities of operating companies and 
should wrench the predatory type of 
holding company and entrepreneur 
away from the jugular vein of operat- 
ing companies.” 

The SEC welcomes each addition to 
the number of companies registering 
under the act and looks forward to the 
opportunity of co-operating with them 
in solving the common problems in- 
volved in protecting the interest of the 
public and of investors and consum- 
ers, he declared. 


Attack Power Rates 
in Bonneville Bills 


Pending bills for the disposition of 
power from the Bonneville develop- 
ment are criticised for the failure to 
provide clear-cut rate control in a re- 
port filed by the Federal Power Com- 
with the House rivers and 
harbors committee. 

The pending bills place responsi- 
bility for rate fixing in an administra- 
tor subject to review by the commis- 
sion, which in effect gives the latter 
the power to veto but not to change. 
The commission characterizes this as 
an “impossible position” and states: 


mission 
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“The Federal Power Commission 
does not wish to be understood as 
urging that jurisdiction over rates to 
be charged for electric energy gen- 
erated at the Bonneville project be 
vested in it, but does recommend that 
it either be relieved from any re- 
sponsibility in connection with rates 
charged or that its control over rates 
be made adequate, effective and com- 
plete if. in the opinion of Congress, 
it should be charged with this re- 
sponsibility.” 

The report also revealed that studies 
of the rate question in the Bonne- 
ville area. which the commission has 
been carrying forward at the request 
of the president, will soon be com- 


pleted. 
. 


Norway Tests Power 


to Heat Buildings 


On experiments now being conducted 
in Oslo, Norway, depend future plans 
for the distribution of electric power 
to be used for heating homes in that 
city. Data being obtained from instal- 
lations of electric radiators in one 
school and fifty dwellings is being 
studied by the municipal power com- 
pany to determine how much power 
is required for heating various types 
of dwellings and how consumption 
varies under different climatic condi- 
tions. The ultimate goal of present 
experiments is the heating of all build- 
ings in Oslo electrically. It is esti- 
mated that a generating capacity of 
300,000 kw. to 400,000 kw. will be 


required to realize this scheme. 
® 


New York City Tax Attacked 


A new attack on the New York 
City 3 per cent tax on gross income 
of utilities for unemployment relief 
was made this week when the South- 
ern Boulevard Railway Company, 
subsidiary of Third Avenue Railway, 
appealed to the Supreme Court for a 
review. It was argued that taxation 
of one group for the relief of a spe- 
cial group was discrimination. 


File Rural Schedules 


Arkansas Utilities Commission has 
ordered all utility companies doing 
business in the state to file with the 
commission immediately a schedule of 
rates proposed for selling energy to 
rural electric co-operatives in their 
territories. 
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Utility Investigation 
Costs Suit Dismissed 


A three-judge federal court last 
week ordered dismissal of an _ inter- 
locutory injunction granted last Sep- 
tember restraining the Louisiana Pub- 
lic Service Commission from enforc- 
ing any provisions of Act 20 of the 
second special session of the 1934 
Louisiana Legislature against the 
Southern Bell Telephone & Telegraph 
Company. The injunction specifically 
enjoined the commission from collect- 
ing $1,322,629 which had been as- 
sessed against the telephone company 
as expenses incurred in examination 
of the company’s records to determine 
whether telephone rates should be re- 
duced in the state. 

Tribunal also appointed R. H. Car- 
ter, Sr., as special examiner to take 
further testimony in the case of the 
telephone company against the com- 
mission and to submit such testimony 
to the court prior to final arguments 
in the case. 

At the time the injunction was 
sranted the federal court held that the 
act was unconstitutional in that it as- 
sessed costs for investigations against 
corporations and not individuals, that 
the assessment against the telephone 
company was excessive, and for other 
reasons. 

Since the injunction was granted the 
Louisiana Supreme Court has held 
that individuals as well as corpora- 
tions are subject to assessment of cost 
for investigation and that the costs are 
not excessive, the order dismissing the 
federal injunction said. The federal 
injunction was ordered by Senior 
United States Circuit Judge Rufus E. 
Foster and United States Judge Wayne 
G. Borah, with United States Circuit 
Judge Joseph S. Hutcheson, Jr., dis- 
senting. 

. 


Wisconsin REA Fate Hangs 
on Action of Legislature 


Unless the state Legislature ap- 
proves the Wisconsin Development 
Authority Bill, present indications are 
that the state REA office will be forced 
to close within a month because of 
lack of funds, according to John A. 
Becker, Wisconsin REA director. Dur- 
ing the eighteen months of its exis- 
tence the Wisconsin REA developed 
42 farmer electric co-operatives in the 
state, with a total of 25,734 farmers 
applying for co-operative electric serv- 
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ice. Seven of these projects, to serve 
6.000 rural customers on 1,956 miles 
of line, are expected to be completed 
shortly. 

* 


Potomac Edison Plans 


New Generating Unit 


The Potomac Edison Company 
plans a $3,000,000 addition to its elec. 
tric power plant at Cumberland, Md. 
according to George S. Humphrey, 
vice-president. 

Mr. Humphrey stated that the ad. 
dition will consist of a single-boil r. 
single-turbine plant rated at 30.000 
kw., with turbine taking steam at 800 
lb. gage pressure and 825 deg. F. and 
exhausting to a surface condenser. 

All of the equipment will be in. 
stalled in a new building constructed 
at the north end of the present power 
plant, which contains a 5,000-kw. unit 
that was installed in 1919 and two 
2,000-kw. units which were installed 
in 1914. 

The turbo-generator has been or- 
dered from the General Electric Com. 
pany and the boiler from the Combus- 
tion Engineering Company. The new 
plant is scheduled to be ready for 
service by July, 1938. 


REA Officials Back 
Two-State Tie-Up 


A centrally owned power plant to 
serve Idaho and Washington co-opera- 
tives became a possibility when formal 
approval was received of Latah 
County’s (Idaho) share of a $620,000 
tri-county rural electrification project. 

County Agent G. T. McAlexander 
stated that REA would consolidate 
the Nez Perce, Benewah and _ Latal 
projects into one giant three-county 
co-operative. Nez Perce and Benewah 
applications were recently approved. 

Part of a telegram from the REA 
read: “Suggest serving eastern Wash 
ington-western Idaho projects from 
centrally located power plant to be 
owned jointly by Idaho and Washing: 
ton distribution co-operatives.” 


City Plants to Serve Co-ops 


Municipalities which operate theit 
own electric plants may sell energy 
to electric membership corporations 
organized under Alabama’s rural elet: 
trification program, according to 4 
cent ruling of Attorney-General Al 
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bert A. Carmichael of Alabama. The 
opinion was issued at the request of 
Gordon Persons. chairman of the state 
Rural Electrification Authority, who 
said “in several instances” electric 
membership corporations planned to 
purchase power at wholesale rates 
from municipalities. 


Buyers Visit Exhibit 
of Hotel Equipment 


More than 25,000 people visited 
last week the largest and most com- 
plete exhibition of hotel equipment 
ever put on in the northeast, which 
was under the auspices of the New 
England Hotel Association with the 
co-operation of public utilities, man- 
ufacturers and sales outlets. 

The stage of the Statler ballroom 
was devoted entirely to a commercial 
electric cooking exhibit including 
some $15.000 of equipment. Associa- 
tion executives report that 5,000 
authoritative buyers covered the show. 

Co-operating utilities included cen- 
tral stations at Boston, Bangor, Brock- 
ton, Cambridge, the Western Massa- 
chusetts. Central Vermont and New 
Hampshire Public Service companies. 
Among the manufacturers were Edison 
General. Hobart, McGraw Electric 
and Griswold. Food Service Equip- 
ment Association of New England also 
participated in the stage display. 
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Commission Approves 
96,500-Hp. Project 


Federal Power Commission has ap- 
proved the application by the Central 
Nebraska Public Power and Irrigation 
District, Hastings, Neb., for a major 
license for the construction of a flood 
control, irrigation and power project 
on the North Platte and Platte Rivers 
in Nebraska. 

The order stipulated that the li- 
censee shall begin construction on or 
before September 1, 1937, and com- 
plete it on or before August 31, 1940. 
The project includes three power 
plants with proposed ultimate in- 
stalled capacity of 96,500 hp., termed 
Jeffrey Canyon plant, Johnson Can- 
yon plant No. 1 and Johnson Canyon 
plant No. 2, each with installed ca- 
pacity of 18,000 kw., and provision at 
Johnson Canyon plant No. 2 for an 
additional installed capacity of 18,000 
kw. at some later date; approximately 
394 miles of 115,000-volt transmission 
lines connecting the power plants with 
each other, with the lines of the Platte 
Valley Public Power and Irrigation 
District and with substations at Grand 
Island, Holdrege, Hastings and Lin- 
coln, Neb.; approximately 40 miles 
of 66,000-volt transmission line from 
Lincoln to Beatrice, Neb., and approx- 
imately 325 miles of 34,500-volt lines 
from main to secondary substations in 
the southern portion of Nebraska. 


4 


¥ 


Ste. <e* 
COOKING EXHIBIT—Utilities and electric equipment manufacturers co-operated in 


the hotel equipment exposition in Boston recently which was viewed by 


a large number of buyers and others. Front row, Ll. to r., Grant Call and Charles 
Myrick of Hotpoint and Jim Faden of Boston Edison 


ELECTRICAL WORLD + MAY 8, 1937 


The power to be developed, the ap- 
plication states, will be sold at whole- 
sale to either public or private or- 
ganizations by the licensee. 


Duke Power Progress 


Visioned by Founders 


The Charlotte Observer on April 26 
published a 36-page section relating 
the splendid work which the late 
James B. Duke, his family and the 
founders of the Duke Power Company 
have accomplished in industry, philan- 
thropy and education. 

Tracing the advancement of the 
Piedmont Carolinas and the vast de- 
velopment of an abundant supply of 
cheap electricity through steam and 
hydro plants, it was said that the steps 
followed in the gradual expansion of 
these facilities by the utility reveal the 
remarkable vision and engineering ac- 
complishment of the builders. 

“Whether the existence of the Duke 
Power Company has been a primary 
force in moving the Carolinas forward 
and to the top is hardly a question for 
argument. It is significant that this 
development began with the organiza- 
tion of the company.” The paper fur- 
ther pointed out that the “story of 
Duke Power Company’s development 
is one of history’s most romantic epi- 
sodes.” 

In the face of the fine work which 
the utility has done, and is doing, the 
covernment would, through subsidies 
and PWA loans and grants, set up 
a competing utility. It has been stated 
by the Duke interests that such “un- 
fair” competition threatens not only 
the financial stability of the utility but 
also the Duke Foundation and its con- 
tributions to and 
other philanthropies. 


schools, churches 


Arkansas Unit Reorganized 


Arkansas-Missouri Power Company 
has been granted permission by the 
Arkansas Utilities Commission to ef- 
fect a reorganization and officers of 
the company have filed articles of in- 
corporation for the Arkansas-Missouri 
Power Corporation. Oswald Maland, 
vice-president, and K. D. Carpenter, 
secretary, signed the papers. The 
company will issue $3,982,000 in new 
stock and bonds, most of which will 
be used in taking up obligations of 
the old company. 
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Safety Drive Opened 
& eye 
byWisconsin Utility 

As a means of discouraging lost- 
time accidents the Wisconsin Public 
Service Corporation has ordered a 
life-sized baby white elephant of wood 
as an award to the department or divi- 
sion which had the most recent lost- 
time accidents. When the entire com- 
pany completes thirty days without 
mishap the elephant goes to the office 
of the safety director, C. B. Boulet. 
Three months without an accident, it 
moves to the office of J. P. Pulliam, 
president, where it is now quartered. 

Having been a three-time winner 
of the national safety awards, the 
company slumped to ninth place in 
the 1935-36 contest. The elephant is 
part of the campaign to regain the 
top position. 

Since the beginning of the cam- 
paign only one lost-time accident has 
been experienced by the 1,375 em- 
ployees in the company. More than 
two million man-hours have been 
worked and the company leads all 
utilities in its class in the current 
National Safety Council 1936-37 con- 


test. 
e 


New Jersey Utility Obtains 


Four Large Power Contracts 


Four large electric power contracts 
totaling more than 11.000 hp. in con- 
nected load have been obtained by 
Public Service Electric & Gas Co.. 
New Jersey, from E. I. duPont de 
Nemours & Company, the Hudson & 
Manhattan Railroad Company, Worth- 
ington Pump & Machinery Corpora- 
tion and Swift & Company. 

The duPont company will abandon 
its generating plant and use Public 
Service power for all operations in 
the Arlington plastic plant. Change- 
over is expected about July 1. Con- 
sumption is expected to exceed 1,000.- 
000 kw.-hr. a month. 


Accident Contest Winners 


Winners of the bronze plaques 
awarded for 1936 in the accident pre- 
vention contest sponsored by the 
Southeastern Electric Exchange have 
been announced. In the group of 
companies having more than one hun- 
dred employees, the South Carolina 
Power Company finished in first place 
with a ratio of 0.063 lost-time acci- 
dents per one hundred employees. 
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In the group of companies having 
less than one hundred employees. 
Kingsport Utilities, Inc., Kingsport, 
Tenn., concluded the year with a ratio 
of 0.17 lost-time accidents per one 
hundred employees and thereby cap- 
tured the trophy. 


Niagara-Hudson Plans 


All-Electric Homes 


The Niagara Hudson System has 
started construction of three “Five- 
Star” homes in Buffalo, Albany and 
Syracuse. The homes will be built to 
styles chosen by the residents—Buf- 
falo, an English-type; in Albany and 
Syracuse, Dutch Colonial and Co- 
lonial. 


The dwellings, built to specifications 
supplied by a survey conducted in 
each of the three cities by question- 
naire, will embody the preferences 
and desires of the householders of the 
communities, in addition to the “five 
stars” —lighting for eye comfort, auto- 
matic hot water, wiring for the future, 
a step-saving kitchen and inside weath- 
er control. It is expected that the 
homes will be completed and ready 
for public inspection about July 4. 
They will remain open, with trained 
hostesses in attendance, until the close 
of the year, when they will be sold. 

In each of the three cities smaller 
“five-star” homes are being built near 
the larger homes. 


Rebuild White River Dam 


Indianapolis Power & Light Com- 
pany will begin reconstruction within 
a few weeks of its dam across White 
River in the heart of Indianapolis, it 
was announced following a conference 
of the flood control commission with 
Paul F. Helm, company engineer, and 
John E. King, special company repre- 
sentative. The dam will be rebuilt 
and extended on its west side to “tie 
in” with the new levee at that point. 
The levee was damaged severely last 
winter when high waters ate around 
the end of the dam and caused heavy 
slides along the embankment. 


Connecticut Power Gift 


The Farmington Valley division of 
Connecticut Power Company has made 
a gift to the Union School District 
of eight acres of land to be used for 
school purposes. 
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Wisconsin TVA Bill 


Assailed at Meeting 
The bill of Gov. Phil La Follette to 


create a Little TVA in Wisconsin, re. 
garded as the most radical proposal 
ever laid before the Legislature, was 
branded as a two-headed monstrosity 
and a production-for-use measure dur. 
ing the hearing before the joint legis. 
lative finance and state affairs com- 
mittees. 

Representatives from many fields of 
private industry voiced their opposi- 
tion to the bill, which, they charged, 
would shackle individual freedom and 
bankrupt individual enterprise. 

Roy L. Brecke of Milwaukee, secre. 
tary of the Wisconsin Petroleum Asso- 
ciation, labeled the administration’s 
proposal as an entering wedge which 
eventually would permit the state to 
compete with all types of private 
industry. 

R. O. Wipperman, representative of 
Wisconsin Manufacturers’ Association, 
saw the bill as another step in the 


- retrogression which has set in, because 


state and federal governments are 
gradually taking away from the people 
their inherent right to work out their 
own problems. 

Supporters of the measure, all of 
whom are on state and federal pay- 
rolls, clung to their claim that the 
Little TVA would do nothing more 
than to promote and encourage mv- 
nicipal utility ownership. John Becker, 
Wisconsin REA director, urged pas 
sage of the bill to safeguard the state's 
rights in the federal power program. 


Loses Tax Appeal Case 
U. S. Board of Tax Appeals has 


handed down a decision supporting 
the government’s claim of a $93,94 
tax deficiency against Erie Lighting 
Company for the taxable year 192) 
and for the period from January | to 
October 31, 1928. The question i 
controversy was whether the Erie 
utility was entitled to be affiliated 
with Pennsylvania Electric Company 
which owned all of the Erie com 
pany’s common stock. 

Affiliation between the Erie company 
and Pennsylvania Electric Company 
was denied by the government whet 
the board held that the preferred 
stock was not “non-voting stock which 
is limited and preferred as to divi: 
dends,” but was voting stock, pre 
ferred, but not limited as to dividends 
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Alabama Rural Units 
Exempt From Tax 


Attorney-General Albert A. Car- 
michael of Alabama has ruled that an 
electric membership corporation or- 
ganized under the 1935 Rural Electri- 
fication Act is not a “public utility.” 
Such corporations, the Attorney-Gen- 
eral held, are exempt from the state 
tax of 4 mills on each dollar of gross 
receipts, required of “electric public 
utilities.” However, he said. the mem- 
bership corporations must pay a do- 
mestic corporation fee. 

The opinion, requested by Gordon 
Persons, chairman of the state REA, 
described the Clarke-Washington Elec- 
tric Membership Corporation as not 
a “public utility,” but “only a group 
who have co-operated to supply them- 
selves with electricity, with no pur- 
pose of making a profit or of serving 
the public generally.” 

The Attorney-General had __previ- 
ously ruled such corporations were 
not subject to regulation and control 
by the Public Service Commission. 


Berry Defends TVA Claims 
Major George L. Berry, Federal In- 
dustrial Co-ordinator, in a statement 
defended his claims of $1,633.000 
against the TVA for flooding proper- 
ties in the Norris reservoir. Major 
Berry said that he and his associates 





acquired leases in Norris reservoir in 
1932, before election of President 
Roosevelt and before the TVA was 
created. He said that the property 
was leased for lead and zinc mining 
and that marble was found in the 
course of drilling. Major Berry mini- 
mized the political effort. 


Build $300,000 Line 


Officials of the Kansas Electric 
Power Company have announced that 
a new 60-mile electric transmission 
line, connecting Emporia, Lawrence 
and Leavenworth plants, will be con- 
structed. The line is to carry 66,000 
volts. Its estimated cost is $300,000 
and it is to be completed by October 1. 


Publishes Monthly Paper 


The first issue of the Sunshine Serv- 
ice News, a monthly magazine pub- 
lished by and for employees of the 
Florida Power & Light Company, has 
been distributed. 


2 
Electrical Union Recognized 


Contract has been signed by the 
Line Material Company, South Mil- 
waukee, recognizing the Radio and 
Electrical Workers’ Union, Lodge No. 
1106, as collective bargaining agent 
for its 600 production employees. 
The union is affiliated with the C.I.0. 


A FLEET OF PIERS—Almost a score of these piers will span the Columbia River 
where the Public Works Administration, with an allocation of $32,440,700, is 


building Bonneville Dam, power, navigation and flood-control project 
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Students Awarded 
Grace Scholarships 


Announcement has been made of 
the first awards of the W. R. Grace & 
Company scholarships to three Chil- 
ean engineering graduates for indus- 
trial study in the United States. Grad- 
uates of the University of Chile who 
received the awards are: Rudolf Reich. 
in industrial engineering; Enrique 
Fresno Hubner, in mining engineering 
and machinery, and Francisco Medina. 
in electrical engineering. 

Scholarships, to be awarded annu- 
ally, consist of a round trip to the 
United States by Grace Line ships, 
study for an eight-to-ten-month period 
in an American industrial concern 
with a scholarship allowance of $125 
per month. The awards will be made 
by a commission including the U. S. 
Ambassador to Chile and a represen- 
tative of W. R. Grace & Company in 
Chile. In collaboration with the 
General Electric Company and Inger- 
soll-Rand Company, W. R. Grace & 
Company will supplement the techni- 
cal university training of these schol- 
arship winners with practical study in 
engineering methods and standards as 
developed by three large American in- 
dustrial companies. 

* 


Roebuck Quits Ontario Hydro 


Former Attorney-General Arthur W. 
Roebuck has resigned his membership 
on the Hydro-Electric Commission of 
Ontario, a position he held in con- 
junction with the Attorney-General- 
ship. In his letter of resignation to 
Prime Minister Hepburn, it was stated 
by Mr. Roebuck that, in the interest 
of the Hydro system, he believed he 
would be “less effective on the board 


than off it.” 
a3 


Meet on Utility Merger 
Stockholders of Los Angeles Gas & 


Electric Company and of Southern 
California Gas Company will meet 
May 11 to vote on the plan of con- 
solidation approved by the California 
Railroad Commission involving ex- 
change of shares on par basis. 


Stock Sale Again Postponed 


The sale at auction of 712,411 
shares of Jersey Central Power & 
Light Company common stock sched- 
uled for this week has been adjourned 
until June 9. 
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Conference to Study 


Labor - Wages - Prices 


“Labor, Wages and Prices and 
Their Interrelations” is the general 
theme announced by Dr. Harvey N. 
Davis, president of Stevens Institute 
of Technology, for the seventh annual 
Economics Conference for Engineers 
to be held at the Stevens Engineering 
Camp at Johnsonburg, N. J., June 18. 

This year’s conference, Dr. Davis 
said, is like that of 1936 in being 
under the joint auspices of the So- 
ciety for the Promotion of Engineer- 
ing Education and Stevens Institute. 
Preliminary plans for the conference 
have been made by the committee on 
engineering economy of the S.P.E.E., 
of which Prof. E. L. Grant of Stanford 
University is chairman. 

Evening speakers include John M. 
Carmody, Rural Electrification Ad- 
ministrator, on “What Engineers 
Should Know About Labor Prob- 
lems”; Seymour L. Andrew, chief 
statistician of the American Telephone 
& Telegraph Company, on “The Na- 
tional Income, Wages and Prices,” and 
W. H. Rastall, formerly chief of in- 
dustrial machinery division, U. S. De- 
partment of Commerce, on “The Ef- 
fect of Government Policies on Engi- 
neering Industries.” 

The forenoon sessions will be ar- 
ranged in closely related groups of 
eight lectures each. 


Credit Men to Hold 


Series of Meetings 


Public utilities have scheduled a 
series of meetings of the credit men of 
the industry during the forthcoming 
seventh Credit Congress of Industry, 
which will be held in conjunction with 
the 42d annual convention of the Na- 
tional Association of Credit Men at 
the Hotel Stevens, Chicago, IIl., June 
21-25. 

This group of credit executives is 
headed by R. W. Forwood, Consum- 
ers Power Company, Grand Rapids, 
Mich., as national chairman. 


A.I.&S.E. Annual Spring 
Meeting Held in Buffalo 

More than 1,000 registered at the 
annual spring engineering conference 
of the Association of Iron and Steel 
Engineers held in Buffalo last week. 
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Approximately 425 made an inspec- 
tion trip to the new continuous strip 
mill of the Bethlehem Steel Company 
at Lackawanna. 

Among the papers delivered were 
those by John L. Young of United 
Engineering & Foundry Company; F. 
H. Craton, General Electric; R. J. 
Cowan, Surface Combustion Corpora- 
tion, Toledo, and E. W. P. Smith, 


Lincoln Electric Company. 


eetin 3b 


National Fire Protection Association— 
Meeting, Chicago, Ill., May 10-14. A. R. 
— 207 East Ohio Street, Chicago. 
ll. 


Refrigerating Machinery Association— 
Spring meeting, Hot Springs, Va., May 
12-138. J. M. Fernald, president, South- 
ern Building, Washington, D, C 


Air Conditioning Manufacturers Associa- 
tion—Annual meeting, Hot Springs, Va., 
May 14-15. J. F. G. Miller, president, 
cea Building, Washington, 


Northwest Electrie Light & Power Asso- 
ciation—Accounting and business prac- 
tice section, Boise, Idaho, May 14-15. 
R. W. Miller, section chairman, Idaho 
Power Company, Boise, Idaho. 


National Electrical Manufacturers Asso- 
ae meeting, The Home- 
stead, Hot Springs, Va., May 16-20. 
W. J. Donald, managing director, 155 
East 44th Street, New York, N. Y. 


American Society of Mechanical Engi- 
neers — Semi-annual meeting, Detroit. 
Mich., May 17-21. C. E. Davies, national 
secretary, 29 West 39th St., New York. 


Pacific Coast Electrical Association—An- 
nual convention, Hotel Huntington, 
Pasadena, Calif., May 20-21. 


National Electrical Wholesalers Associa- 
tion—Annual convention, The Home- 
stead, Hot Springs, Va., May 23-27. 
Alfred Byers, secretary, National Elec- 
trical Wholesalers Association, 165 
Broadway, New York, N. Y. 


Southeastern Electric Exchange—Fourth 
annual conference, The Homestead, 
Hot Springs, Va., May 27-29. oe 
Talley, executive secretary, 308 Haas- 
Howell Building, Atlanta, Ga. 


Edison Electric Institute—Annual meet- 
ing, Chicago, June 1-4. Bernard F. 
Weadock, managing director, 420 Lex- 
ington Avenue, New York. 


Ameriean Institute of Electrical En- 
gineers—Summer convention, Milwau- 
kee, Wis., June 21-25. H. H. Henline, 
national secretary, 33 West 39th St., 
New York, N. Y. 


Economic Conference for Engineers— 
Seventh annual meeting, Stevens In- 
stitute of Technology Engineering 
Camp, Johnsonburg, N. J., June 18-26. 


National Association of Credit Men— 
Annual convention, Hotel Stevens, Chi- 
eago, Ill., June 21-25. 


Canadian Electrical Association—Annual 
convention, Banff Springs Hotel, Banff, 
Alberta, June 21-24. B. C. Fairchild, 
secretary. 804 Tramways Bldg., Mont- 
real, Quebec. 


American Society for Testing Materials— 
Annual meeting, Waldorf-Astoria Hotel. 
New York, N. Y., June 28-July 2. 
R. E. Hess, assistant secretary, 260 
South Broad St., Philadelphia, Pa. 
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High-Tension Group 
to Meet in Paris 


The International Conference on 
Large High-Tension Electric Systems 
(CIGRE) will be held in Paris, June 
24-July 2. Frederic Attwood of New 
York City, who aided in creating the 
conference, which meets biennially, 
and who has headed the American 
delegation to each of the previous 
conferences, will again serve as head 
of the American delegation. 

The permanent American National 
Committee of CIGRE is now consti- 
tuted as follows: Mr. Attwood, presi- 
dent; E. L. Moreland, Massachusetts 
Institute of Technology: Philip 
Sporn, American Gas & Electric Com- 
pany; F. A. Allner, Pennsylvania 
Water & Power Company; W. W. 
Lewis, General Electric Company, and 
P. L. Bellaschi, Westinghouse Electric 
& Manufacturing Company. 

The conference this year is of great 
interest to visiting delegates since it 
will be held during the Paris Exhibi- 
tion. Special reductions of 40 per 
cent in railroad and 30 per cent in 
hotel rates have been provided for 


CIGRE delegates. 


PWA Allotments Drop 
as New Policy Starts 


Notification of the new policy of re- 
stricting grants to 115 per cent of the 
amounts paid for relief labor has vir- 
tually ceased all PWA allotments for 
non-federal public works construction. 
Notice of the new policy has been 
sent to 801 municipalities with project 
applications in for approval, but only 
35 of these have “expressed interest” 
and only one has definitely accepted, 
although a few others are considering 
the new terms. 

The reluctance to apply for grants 
under the new terms is attributed not 
only to the fact that, in many cases, 
the effective grant would be reduced 
to a very low percentage. but also to 
the requirement that the applicant 
must be in a position to finance 100 
per cent of the project without any 
allowance for expected grants. 


Memphis to Sell Bonds 
Memphis, Tenn., plans to sell $3 - 
000.000 of bonds May 25 to finance 
construction of a municipal distribu- 
tion system to utilize TVA power. 
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Output Continues 


1935 


1,600 
1,550 


1935, 


More energy was generated by the 
electric light and power industry dur- 
ing the week ended May 1 than in 
any of the preceding four weeks and 
the rising trend manifested throughout 
the month of April continued. Pro- 
duction was 2,193,779,000 kw.-hr., or 
13.5 per cent more than in the like 
period a year ago, according to the 


1936 


WEEKLY OUTPUT 
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general pattern as in the early part 
of 1936, but at a higher level. 

As usual, output declined during 
the early part of the year. The up- 
ward turn came at the end of the first 
quarter, about the same time as in 
1936 but two months earlier than in 
1935. Regional 


gains were again 


to Increase 
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Weekly Output, Millions of Kw.-Hr. 
1937 1936 1935 


May 1...2,194 Apr. 25..1,933 Apr. 27..1,673 
Apr. 24...2,188 Apr. 18..1,915 Apr. 20..1,702 
Apr. 17...2,173 Apr. 11..1,9384 Apr. 13..1,725 
Apr. 10...2,176 Apr. 4..1,916 Apr. 6..1,700 
Apr. 3...2,147 Mar. 28..1,867 Mar. 30..1,713 
Mar. 27...2,200 Mar. 21..1,862 Mar. 23..1,725 


Per Cent Change from Previous Year 


-Week ended 
Region May 





e ° 1 Apr. 24 Apr. 17 

greatest in the Rocky Mountain states, NewEngland..... 414.5 +14.4 +14.5 
Edison Electric Institute. This rate of least in the Pacific. They have been Central ee cial +15:9 Ti8é T1383 
increase is almost identical with that increasing in the Middle Atlantic ree Sf Cenval--. 78.7 FiO.) + 8.0 
of the December peak, which means gion. Percentages elsewhere show  p0Cky Mountain. = £28.40 0 F275 437.5 
that operations are following the same steady growth. Saat ttn ak AS Ce 
Nebraska Unit Asks including hydro-electric generating route No. 1, in Cecil County, Mary- 


Bids on Project 


Central Nebraska Power and Irriga- 
tion District, Hastings, Neb., will re- 
ceive bids until May 21 for construc- 
tion of proposed Keystone Dam, near 
Hastings, to be used for a hydro-elec: 
tric power development. New dam is 
estimated to cost approximately 
$3,000,000. 

At same time bids will be received 
for control structures on the route of 
canal in Adams and Phelps Counties, 
estimated to cost $500,000. Entire 
project will represent an investment 
of $20.000,000, for which financing 
has been arranged through federal aid, 


plant, power substations and switch- 
ing stations, transmission and dis- 
tributing lines. George E. Johnson is 
general manager and chief engineer. 


Supply Power to P.R.R. 


For use primarily in furnishing 
electric power service to the Pennsyl- 
vania Railroad, the Susquehanna 
Transmission Company, a subsidiary 
of the Pennsylvania Water & Power 
Company, filed application with the 
Maryland Public Service Commission 
for permission to erect a steel tower 
electrical transmission line from a 
point about a mile north of highway 
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land, to a point on the property of 
the Pennsylvania Railroad near the 
Conowingo station on the Columbia & 
Port Deposit branch of the Pennsyl- 
vania Railroad. The distance is about 
8.900 ft. 


Indiana Board Fixes Values 


Board of Tax Com- 
missioners has fixed the valuation of 
the Indiana & Michigan Electric Com- 
pany at $21,887,425, as compared 
with $20,516,095 last year. Valuation 
of the Indiana General Service Com- 
pany was placed at $9,443,135, com- 
pared with $8,613,155 last year. 


The Indiana 
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Utility Stocks Up Slightly 














} | 


1937 


Utility stock prices showed a slight upturn last week, following the 1937 


record low of the previous week. 


“Electrical World” 


index, 34.2; last week, 


33.8; 1937 high, 41.5 


Union Electric Plans 
Merger of Units 


At the suggestion of the Federal 
Power Commission, the utility prop- 
erties of Union Electric Light & Power 
Company in East St. Louis, Alton and 
Monsanto and adjacent territory are 
to be merged into one unit, according 
to President Louis H. Egan of Union 
Electric. 

Under a refinancing program it is 
planned to issue $22,000,000 of bonds 
of a new company and Union Elec- 
tric will retain all common. stock 
therein. The plan also involves the 
redemption of $6,750,000 of bonds of 
Union Electric Light & Power Com- 
pany together with payment of $103 
a share for $8,000,000 par value of 
Union preferred. Outstanding bonds 
of the East St. Louis company also 
will be called for redemption. 

Companies involved are Union Elec- 
tric Light & Power Company, East 
St. Louis Light & Power Company, 
Alton Light & Power Company, Alton 
Gas Company and the Power Oper- 
ating Company. The 
will be called Union 
pany of Illinois. 


new company 
Electric Com- 


Utility Plan Voted; 
Stock Issue Allowed 


Shareholders of the Illinois Power 
& Light Corporation at the annual 
meeting held last week voted favor- 
ably on the plan of recapitalization 
submitted to them on March 29. 
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The corporation has been author- 
ized by SEC to issue 483,500 shares of 
5 per cent cumulative convertible pre- 
ferred stock, $50 par; 483,500 divi- 
dend arrears certificates; 783,500 
shares of no-par common stock with 
a stated value of $25 a share, and 
300,000 warrants to purchase one 
share each of the common stock. This 
is all included in a recapitalization 
plan intended to reduce the capital 
of the company from $74,632,200 to 
$43,762,500. 

The paid-in surplus thus created, 
amounting to $30,869,700, would be 
used to eliminate the existing earned 
surplus deficit and to provide appro- 
priate reserves, reserves 
equal to the aggregate amount of the 
dividend arrears certificates. 


including 


Consolidated Edison 
to Exchange Stocks 


Consolidated Edison Company of 
New York has filed application with 
the Public Service Commission for 
permission to simplify its corporate 
structure and its affiliate, the New 
York Steam Corporation. 

It is proposed to exchange one 
share of $5 cumulative preferred stock 
of Consolidated Edison plus a cash 
payment of $10 for each share of $7 
cumulative preferred stock of the 
Steam concern. In addition a further 
exchange plan of one share of $5 cum- 
ulative preferred of Edison for one 
share of $6 cumulative preferred share 
of Steam. Edison seeks to issue 97,- 
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941 of its $5 preferred shares for 39.. 
871 of $7 and 58,070 of $6 preferred 
shares of Steam stocks. 

Consolidated Edison now owns 265.. 


620 or the 360,000 common shares of 


New York Steam, or 73.8 per cent. 


Plans are now under way to acquire 


all of the outstanding common shares, 


File SEC Statements; 
Exemptions Sought 


Among the recent applications that 
have been filed with the Securities and 
Exchange Commission are the follow. 
ing: 

Northern Indiana Public Service Com- 
pany has been exempted from all those pro- 
visions of the Holding Company Act which 
would require it to register because of its 
owning, controlling, or holding with power to 
vote, 10 per cent or more of the outstanding 
voting securities of the Berrien Gas & Elec- 
tric Company. 

Southeastern Indiana Corporation has 
been exempted from all those provisions 
of the act.which would require it to register 
because of its owning, controlling or holding 
with power to vote, 10 per cent or more of 
the outstanding securities of the Southeast- 
ern Indiana Power Company. 

At the request of Iowa Public Service 
Company SEC has withdrawn registration 
statement covering $14,200,000 of first mort- 
gage 334 per cent bonds, series of 1967, 
and $2,200,000 of serial debentures. 


Mystic Power to Expand 


The Connecticut Senate has adopted 
a bill which would authorize the 
Mystic Power Company to _ increase 
its capitalization to $1,000,000. The 
proceeds from the new financing will 
be used in part for expansion pur- 
poses. 





Annual Reports (Utilities) 
Net Income 
1936 1935 
New England Pwr. Assn. a: 

and subs. ............. $3,704,222 $4, (60,000 
San Diego Consol. Gas & 

Elee. 
Oklahoma Power & Water 
The Middle West Corp. 

Oi GWE eins es <'0.b4 200 
Wisconsin 


1.372.990 1,547,574 
$100,922 $20,000 


9,208,023 824,289" 


677,626 


1,205,059 


and subs 5.955.427 4,386,816 


Southern Colo. Pwr...... 258,530 170,064 
The Kansas Pwr. and ae 
ies eee aco aes 210,782 158,799 
The Nevada-Calif. Elec. ae 
Corp. and subs........ 867,927 682.520 
Amer. Util. Serv. Corp. ad 
eee 151,211 12,600 


The Detroit Edison and _. 
Se ee 10,670,593 9,677,904 

United Pub. . 
and sub 54,940 

Northern 


68,187 


States Pwr 


(Del.) and subs....... 5,190,816 4,933,769 
* Predecessor company, five months ended 
May 31 
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324,289" 


170,064 . : 

ail 'y obtainable from the largest 
ey EY facilities devoted exclu- 
oan «CY to building switchgear. 
677,957 sk our nearest office to quote 
si) JP" Your next requirements. Gen- 
— ral Electric, Schenectady, N.Y. 
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PRACTICES 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Loading Distribution 


Units Economically 
By C. F. MITCHELL 


Service Conversion and Regulation Engineer, 
Commonwealth Edison Company 

Economical use can be made of dis- 
tribution transformers only when their 
loading is accurately determined at 
reasonably frequent intervals. The 
solution of the problem of securing 
load data on transformers has always 
been a compromise between cost and 
accuracy. The most commonly used 
methods have been: 


1. Continuous check by means of instru- 
ments indicating the maximum temperature 
reached by the transformer. 

2. Charts taken with recording ammeters 
and split core current transformers. 

3. Spot tests taken with indicating am- 
meters only. 

4. Tests taken with thermal type maxi- 
mum demand ammeters either with or with- 
out current transformers. 


Commonwealth Edison Company 
has in the past used all of above 
methods, although most of the testing 
has been restricted to recording and 
maximum demand ammeters. The re- 
cording ammeter is a desirable instru- 
ment for any load without severe 
fluctuations, particularly when it is 
necessary to find out the time and 
duration of the demand. 
Split core current transformers are 
necessary unless a neutral cutout is 
available for plugging the meter di- 
rectly in the primary circuit. Spot 
checks with indicating instruments 
must be corrected unless they are 
taken exactly at the time of the maxi- 
mum. Error enter, either 
cause of unusual variations of load at 
the time the readings are taken, or be- 
cause of variations in the time of the 
maximum. If an allowance is made 
for time lag it must be assumed. 


maximum 


may be- 
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The thermal type maximum demand 
ammeter with attached current trans- 
former meets most objections to the 
other methods of testing. As used on 
the Commonwealth Edison Company 
system, the meters are left on each 
transformer for a minimum of three 
days in order to be sure of recording 
a maximum. Inherent time lag of the 
thermal-type meter prevents undue 
weight being given short time peaks. 
This time lag of the transformer is 
considerably greater than that of the 
meter, allowing unusual peaks to be 
carried even when transformer sizes 
have been adjusted rather closely to 
the measured demands. 

The labor cost of testing with 
thermal type maximum demand am- 
meters having attached split current 
transformers is about one man-hour 
per test, including necessary traveling 
time. 


Tape-Stepping Tool 
for Cable Joints 


By D. C. HAWLEY 
Kansas City Power & Light Company, 
Kansas City, Mo. 

Preparation of the ends of high- 
voltage cable for splicing requires the 
removal of the insulation in series of 
regular steps immediately adjacent to 
the copper sleeve. These steps vary 
in size and number depending on the 
voltage at which the cable is to oper- 
ate. The outside step is measured off 
from the end of the conductor and 
then on from the edge of the preceding 
step. 

The insulation must be unwrapped 
and torn off as it would not be pos- 
sible to cut it with a knife without 
injuring the under layers of paper. 
A string or wire is sometimes tied 
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around the conductor at the point 
where the step is to be made to act as 
a stop in tearing the insulation. But 
the operation, depending on the care 
and skill with which it is performed, 
may or may not result in a neat and 
accurate stepping of the insulation 
which is so essentially necessary to a 





Tool for stepping cable insulation 


good insulating job. Also, it requires 
quite a lot of time for measuring and 
tying the marking line. Both of these 
deficiencies are eliminated by the use 
of a simple little tool which was de — 
veloped several years ago in the under 
ground department of the Kansas City 
Power & Light Company. 

As appears in the accompanying 
sectional sketch, the tool consists of 4 
loop of flat spring steel which is tight- 
ened against the curved surface of 
another, shorter piece of spring steel 
by means of a screw arrangement. The 
stem of the tool and the extended 
sides of the spring loop are contained 
in a tapered brass housing of rectangu- 
lar section. In use, the loop is placed 
over the end of the cable and is tight- 
ened by means of the crank and screw 
on the outside tape layer on the line 
where insulation stepping is to begit. 
After the proper number of tape lay: 
ers have been removed up to the edge 
of the loop the tool is moved down t0 
make the next step. The next laye! 
of tape is then unwound and so ©! 
until all the steps are formed dow! 
to the bared conductor. This is 4 
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ELIABILITY of the power supply is taken for granted when additions are made to the house- 


hold’s electric equipment. The user expects perfect service. Yet operating men know that the 
qui} I P I g 


distribution system is often the all-important key to the ability of the service to live up to the cus- 
tomer’s expectation. 


In G-E distribution transformers you will find the top reliability needed to make the distribution 


system a strong link in the chain of service. Here are transformers whose voltage regulation is excel- 


lent, whose operating records are almost unbelievably good, whose reliability has been gained through 


years of painstaking attention to Perfection of Detail. General Electric Company, Schenectady, N. Y. 
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much faster and more accurate opera- 
tion than any that have previously 
been used for stepping cable insula- 
tion. 


Reduce Eye Strain 
for Jewel Inspection 
By P. C. POGUE 


Alabama Power Company, 
Birmingham, Ala. 


Meter jewel inspection has been ex- 
pedited with a considerable lessening 
of eye strain by the adoption in 
the meter department of the Alabama 
Power Company of a _ high-intensity, 
high-pressure, mercury-vapor lamp 
and prism arrangement for lighting 
the microscope table. Two types of 
lamps have been used for this pur- 
pose in the past. Of these the conven- 
tional mercury-vapor lamp was most 
objectionable, since it was large, dif- 





Microscope 


adapted for 

enhances 

and intensity of illumination for meter 
jewel inspection 


projector 


mercury-vapor lamp color 


ficult to move and the light could not 
be concentrated on the jewel. Its only 
virtue was the color of the light 
emitted since light in the blue end of 
the spectrum is a distinct help in see- 
ing jewel defects. 

A compact projector originally 
equipped with a 100-watt incandescent 
lamp mounted on a trunnion on one 
side of the housing was next used, 
with a prism mounted on a projecting 
arm for reflecting the light downward. 
This lamp gave sufficient illumination, 
but in this case color was objection- 
able. With the advent of the high- 
pressure, high-intensity, mercury-vapor 
lamps it was noticed that the 85-watt 
lamp was of about the same size as 
the 100-watt incandescent lamp. It 
was reasoned that with the much 
higher efficiency of the mercury-vapor 
lamp much more light would be had 
and of the correct color. The 85-watt 
lamp fits easily in the projector. Its 
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accompanying transformer is mounted 
in a small box with polarized plug 
for attaching the lamp correctly. 

As the mercury-vapor lamps are 
made only for horizontal and base-up 
burning the projector was swiveled 
around base-up, and the prism was 
swung around on its support to the 
correct position. By using the dia- 
phragm shutter any degree of intensity 
needed can be obtained, and with ex- 
cellent color characteristics. 

After three months use and the in- 
spection of 1,400 jewels inspectors re- 
port a distinct lessening of eye strain. 
It is believed that good jewel bearings 
previously rejected are being saved. 


Six-Tenth Pounds 
Ford Rouge Record 


A week test run on the new 110,- 
000-kw. high-pressure turbine at the 
Ford Rouge power plant disclosed an 
efficiency of 0.6 lb. of pulverized coal 
per kw.-hr. and 8.2 lb. of steam per 
kw.-hr. The latest issue of Ford News 
also states that the boiler guarantee 
of 900,000 lb. of steam generation per 
hour was exceeded by a “new engi- 
neering record” of 1,040,000 lb. while 
consuming 45 tons per hour. Steam 
is supplied at 1,250 lb. and 910 deg. 
F. to the steeple compound turbine. 

The turbine carried a peak of 116,- 
225 kw., an excess over the 110,000 
kw. guarantee. While operating at 
this peak the steam consumption was 
950,000 lb. per hour and 38 tons of 
coal. Furnace efficiency was 90 per 
cent attained largely by draft control 
and distributed admission of more 
than 1,000,000 cu.ft. of air per hour. 
The boiler is 1151 ft. high and has 
37,200 sq.ft. of heating surface and 
22,000 sq.ft. of superheater surface in 
its 25 miles of tubes. Condenser has 
63 miles of tubes and 73,000 sq.ft. of 
cooling surface in themy requiring 
125,000 gal. of cooling water per min- 
ute. 

Incidentally, generation in the Ford 
Rouge plant was 75,062,726 kw.-hr. 
in the month of January, 1937, a 
figure 10,000,000 kw.-hr. in excess of 
the previous (August, 1929) peak out- 
put and consumption. Addition of the 
new 110,000-kw. unit along with a new 
15,000-kw. unit and the elimination of 
a 30,000-kw. unit established the over- 
all rating of the plant at 325,000 kw. 
There are seven boilers. Average load 


is about 135,000 kw., peak 161,000 kw. 
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Jack Frame Saves 
Temper and Time 


In the utility warehouse shop where 
all kinds of equipment are brought 
for repair it is often necessary to 
straighten a bent member, to push out 
a bushing or a bearing and to do any 
number of things that require the ap. 
plication of mechanical pressure at a 
given spot. The handy tool for this 
sort of work is a small hand-operated 
hydraulic jack. It is usually employed 
with a variable assembly of holding 
members jerry-rigged for each job out 
of whatever pieces of iron or steel 
that happen to be lying around. Using 
a jack in this fashion is always 
troublesome and time wasting, some. 
times quite unsafe and frequently the 
springboard for inspired flights of 
profanity. 

One day in the shop of the Okla- 
homa Gas & Electric Company, after 
a particularly exasperating time 
wrestling with a recalcitrant job, it 
was decided there would be no more 
of this and the structure illustrated 
in the accompanying sketch was the 
result. The frame was built up of 
standard steel shapes welded together. 
It consists of two uprights with a 
crossmember at the top on which rolls 
a trolley to which the jack, pointing 
downward, is fixed. Below is another 
crossmember movable up and down by 
means of the cable, winding shaft, 
worm gear and crank assembly indi- 





Steel frame facilitates use of 
hydraulic jack 


cated. The lower member can be 
at any level required by the work and 
the jack rolled into position above the 
place where pressure is to be applied 
Working this way, with the jack im 
verted, is much handier than with the 
jack in any other position because the 
head of the ram can be seen and cat 
be placed exactly where desired. 
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“I remember putting this 
breaker in. It came from the 
factory completely assembled 
and was all adjusted when it 
got here. All we had to do 
was bolt it down, fill the 
tanks with oil, and make con- 
nections. There was a time 


“We just dropped the tanks 
on this 339 breaker. Some 
difference! Our old breakers 
wouldn’t have looked like that 
after 14 months of hard serv- 
ice. No oil filtering ; no contact 
maintenance; no adjustments. 










f Oil-blast certainly makes a when it took three days to a 
big saving in our operating week to put a breaker in 

he sel costs.” service.” 

k and 

— It’s up to you. Ir you want breakers that are easy to install, will stay properly 

‘ ‘. adjusted, and cost little for upkeep, get General Electric oil-blast breakers. 

ith the K-339 types—500,000 to 2,500,000 kva interrupting rating; voltages 15 to 230 


ise the 
nd can 


d 


kv. All are oil-blast—all are dependable. General Electric, Schenectady, N. Y. 
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Protect Footings 


From Corrosion 
By J. B. WAYMAN 


Superintendent of Transmission, 
Southern California Edison Company, 


Ltd., 
Los Angeles, Calif. 


Corrosion of galvanized steel tower 
footings, set in alkali soil, is a major 
problem of transmission line mainten- 
ance. The Southern California Edison 
Company tried various paints and 
protective coatings which proved un- 
satisfactory either because of failure 
to protect or excessive cost, but now 
has developed a new method which 
eliminates both of those objections. 

Upon uncovering for inspection 
some footings that were set on a con- 
crete pad it was noted that, where 
some of the concrete had stuck to the 
steel above the pad, no corrosion had 
taken place. From this it seemed quite 
probable that if the steel could be 
covered with a thin layer of concrete 
it might be impervious to rust. Several 
methods of application were suggested, 
but the one adopted was as follows: 

Footings treated were of the pyra- 
mid type, consisting of a base with 
four 3 x 3-in. leg angles brought to a 
common point. The base is set in a 
concrete pad 2 ft. thick, leaving 7 ft. 
of the leg angles exposed to the action 
of the soil. Rust was removed with 
scrapers and wire brushes. The steel 
was then given two coats of protective 
paint, after which each leg was en- 
cased separately in concrete. 

The forms used were ordinary 7-in. 
diameter stovepipe in 24-in. lengths. 
As each section of pipe was filled with 
concrete the backfill was made, leaving 
the forms in place. At the top where 
the legs are bolted to plates a form 
of rough boards was made to carry the 
concrete about 6 in. above the ground 
level. The top of the concrete block 
was troweled smooth with a slope of 
1 to 12 outward and painted with a 
heavy coat of asphalt emulsion. 

The concrete mix was one part ce- 


Cost of Material and Labor for 
Protecting Tower Footing 


Material : 
16 lengths stovepipe 
1/3 yd. concrete.... 
Paint, boards, 


Labor: 
Excavating, cleaning, painting 19.74 
Mixing, pouring concrete, backfilling 16.92 
Transportation eek hewn: oo 


Total .. 
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ment, two parts sand and three parts 
No. 4 gravel, care being used that it 
was not too wet to prevent voids after 
tamping. Cost per footing for material 
and labor appears in the accompany- 
ing table. 


For Measuring 
Reflection Values 


To study the reflection character- 
istics of various surface finishes R. B. 
Johnson, superintendent of the main- 
tenance department at Harvard Uni- 
versity, recently devised a_ simple 


means of obtaining quantitative data 
by measuring the foot-candle intensity 
of light reflected from a sample of 
the surface being studied. The device 
consists of a wooden box 6 in. square 


Interior of test box for measuring 
reflection characteristics 


on the inside and 614 in. deep, with 
the front open, the interior being di- 
vided into two compartments. One of 
these contains a 15-watt frosted lamp 
mounted inside a white-painted cham- 
ber 23/16 in. deep x 3 in. wide, and 
the other, which is finished in black, 
contains a window at the rear which is 
214 in. long x 11% in. wide over all. 
On the outside of the box at the rear 
is a bracket 234 in. high and 214 in. 
square, with a recess 7% in. deep to 
hold a General Electric lightmeter. 

In testing any painted or other re- 
flecting surface the sample is placed 
against the front of the box, closing 
the interior from outside light. The 
lamp is plugged into a convenient 
outlet near by and the lightmeter 
placed on the bracket shelf. The re- 
sulting foot-candle reading through 
the window provides a comparative 
measurement of the reflecting ability 
of the surface and is most useful in 
discussing various types of interior 
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finish in a definite and rapidly ap.- 
plied way. The outfit complete with 
meter weighs 23, lb. 


Reactor Starting for 


Rotaries Saves Money 


By WILLIAM SHULER 


Manager Electrical Division 


Dayton Power & Light Company 
Dayton, Ohio 


Using reactors with existing equip- 
ment instead of rebuilding the trans- 
formers for a set of three rotary con- 
verters in a principal substation that 
was changed over recently from 69 
to 12 kv. has saved $10,000 for the © 
Dayton Power & Light Company. © 
These rotaries feed into a 230-115. — 
volt, three-wire Edison system. Pre | 
viously they had been started by the 
usual method of a Y connection of © 
their supply transformers, throwing’ 
over to the delta connection when 
the machines were up to speed. 

The transformers could be Y- 
connected for the new primary voltage 
of 12 kv. to give running potential 
to the rotaries. In order to keep down 
the cost of the changeover it was pro- 
posed to use this connection with re- 
actors in the primary for securing re- 
duced voltage for starting. The al- 
ternative was the obvious one of put- 
ting 12-kv. primaries in the trans- 
formers and thus retaining the old 
method of starting and running the 
machines. Some doubt as to the ad- 
visability of reactor starting was ex- 
pressed by the engineers of the manu- 
facturers whose machines 
volved in the changeover. They felt 
that, as the rotaries approached syn- 
chronous speed, the starting current 
and the drop through the reactors 
would be reduced, until finally prac: 
tically full voltage would be im 
pressed on the coils short circuited 
by the pilot brushes, and the opera: 
tion would be unsatisfactory on ac- 
count of excessive sparking. 

Before going ahead with the pro 
gram a test was made using some 
high-reactance railway transformers 
as reactors with the secondaries short 
circuited and the primaries in series. 
These tests indicated that instead of 
the sparking under the pilot brushes 
being worse it was actually reduced. 
Consequently, reactors were ordered 
at the aforementioned saving of $10- 
000 on the three machines, and the op: 
eration since then has been entirely 
satisfactory. 


were in- 
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They keep pace with each other— 


crite 
A Uy i Une mae icles 
a aS a 


es 


— tein 


The modern home is the electrical home—from base- 

ment to attic. Electrical equipment sales therefore must e ar 
keep pace with home-building and home-moderniza- - eB 
ion. So, in this greatest-of-all-time housing boom — 
Which is beginning to “break” on every side, elec- 
tical household equipment men face their greatest- 
of-all-time opportunity. 

lt is a quality market. Sales are concentrating on 


, : . ; CUTLER-HAMMER RANGE SWITCHES 
the electrical equipment which brings new comforts, 


are built to make installation easier (for example, 


Conveniences and luxuries of living. Wise merchan- the one-screw demounting removable interior, the 
dj 2 2 2 solderless connectors permitting use of screw- 
isers who have found their place in this market and | 


driver or socket wrench, the ample wiring space, 
“ anne : the plentiful knockouts, the easy-to-wire terminals), 
intend to keep it know that every dependable elec- 


to save service calls (for example, the non-inter- 


trical installation starts with Cutler-Hammer Meter and . ere : changeable main and range switch pull-outs, the 
Sar He solid porcelain barriers between terminals), 
ervice Entrance Equipment. CUTLER-HAMMER, Inc., 2 I 


to simplify periodic inspection (for example, the 

. J « a non-service-interrupting fuse test holes). 

Pioneer Manufacturers of Electric Control Apparatus, 1 = Bul. 4334H15 is available with 60 amp. main and 

1313 5 ° . range switches; 4 branch circuits; 60 amp. tap for 
St. Paul Ave., Milwaukee, Wis. - extra distribution panel or water heater. 
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BETTER FOR THE CONTRACTOR 


BETTER SERVICE ( serter ror tHe user 
EQUIPMENT BETTER FOR THE POWER COM- 


PANY 


sill ated 


New ideas and practices in industrial electrification as presented by 
industrial, consulting and power sales engineers 


Huge Induction Motor 
Starts Across Line 


Inrush currents are fre- 
quently as high as seven times normal 
current) have in the past limited the 
application of squirrel-cage motors 
largely to moderately-sized units since 
such current inrushes are not generally 
permissible, especially on systems of 
limited size and capacity. These facts 


make interesting the installation in 


(which 


The 50- and 25-hp. oil engines 
shown at (a) took 16 hours to 
pump 2,500 bbl. of oil, the same 
amount that is now pumped in 
84 hours with the 50-hp. motor- 
driven centrifugal pump that re- 
placed it. Compare the space re- 
quirements of the old installation 
(b). 


In the background of (c) are two 


with the new one, shown at 


25-hp. oil engines which were used 
to drive two vacuum pumps. Be- 
cause of the smother operating 
characteristics of the electric mo- 
tor one 30-hp. motor driving one 


pump now does the work. At (d) 


ELECTRIFICATION 


Germany of a 2,000-hp., 3,000-r.p.m.. 
double-squirrel-cage induction motor 
designed for starting at normal oper- 
ating voltage. This installation at the 
Hirschbach pit of the Saar Mines, 
Mellin, Germany, replaced a_ three- 
phase slip-ring motor discarded be- 
cause of repeated breakdowns. Both 
the old and the redesigned motor were 
direct connected to a turbo-type air 
compressor delivering 495,000 cu.ft. 
per minute at 85 lb. pressure. 

By rewinding the stator of the slip- 


is an old gas engine func- 


tioning as a motor-driven compressor pumping the gas it for- 


merly used as fuel. 
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ring motor and supplying a squirrel- 
cage rotor for starting at normal 
voltage savings of 10 per cent over 
the cost of rewinding both the stator 
and rotor of the old motor were 
realized. Owners of the motor allowed 
the contracting companies a free hand 
as regards design of the new motor, 
but laid down the following condi- 
tions: 


1. Former values of light load losses, effi- 
ciency and power factor were to be ad- 
hered to. 


2. Starting current at full load was to be 
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7 ENGINE-GENERATOR SIZES 


DI7ZO0OO @ 8 cyl. © 160 hp. ¢ 80 kw. 
DI3OO0O e 6 cyl. © 125 hp. ¢ 60 kw. 
DIIOOO ¢ 6 cyl. ¢ 100 hp. « 50 kw. 
D8800 ¢ 4cyl. ¢ 80 hp. ¢ 40 kw. 
D7700 « 4 cyl. 66 hp. ¢ 35 kw. 
D6600 « 3 cyl. 60 hp. ¢ 30 kw. 
D4400 « 4 cyl. 44 hp. ° 20 kw. 


“CATERPILLAR” Diesel-Electric Generating Sets are 
proving themselves invaluable stand-by aids to small and 
medium-size central power stations—for peak demands; 
for emergency shut-downs of main generators; for 
emergency operation of station fire apparatus and 
auxiliaries. 

As an illustration of the usefulness of these depend- 


able auxiliary power-plants, take the installation of the 


CTE 


WORD 


DEMANDS 


es 


McCall (Idaho) Light & Power Co.: Here a 125-hp. 
“Caterpillar” Diesel Engine drives a 60-kw. generator 
paralleled with a 150-kw. hydro-electric plant ten miles 
away. It supplements the power of the main plant when 


water is too low or too high. 


Full information obtainable through the nearest 


**Cater pillar” dealer or direct from us. 


CATERPILLAR DIESEL ENGINES 


eee. v.s. PAT. oF 


CATERPILLAR TRACTOR 
(CO., PEORIA, ILLINOIS 


WORLD’S LARGEST MANUFACTURER OF DIESEL ENGINES 





















































Table I—Characteristics of Motor 
Before and After Reconstruc- 
tion, 2,000 Volts, 50 Cycles 





Squirrel-Cage Slip-Ring 


Motor Motor 

Light Load: 
Losses (iron and 

mechanical), kw.. 38.3 38.7 
Current, amp...... 73 ia 
Power factor... 0.155 0.156 
On Load: At 1,500kw. At 1,400kw. 
Efficiencies, per cent 94.5 94.3 
Power factor... 0.925 0.92 
Under Short Circuit : 
Current, amp...... 3,500 2,140 


Power factor. 


Table Ii—Behavior of Power 


System During Motor Operation 
Ultimate System Capacity 132,000 kw. 


Non-Working Working 


; Days Days 
Capacity available, in 
service, kw........ 28,000 76,000 
Output supplied, kva.. 21,000 70,000 
Max. starting current, 
amp. ............. 2,600amp. 2,800amp. 
Voltage at motor term 1,560 1,680 
Momentary kva. output 7,000 8,000 


Momentary increase in 

kva. output, per cent 33 11.5 
Voltage Drop at motor 

terminals referred to 


normal (2,000), per 

i PETC Ore aa 16 
Duration of starting, 

seconds aap oda 13 10.5 





limited to about 5.5 times normal current 


(2,500 amp.). 

3. Torque for starting up the compressor 
was to be obtained not only on starting at 
full voltage but also when reduced voltage 
was applied. 

The distribution system of the Saar 
Mines Board supplied power to this 
installation. Values of voltage drop 
around this system during full voltage 
starting obtained by calculation in the 
case of current rush of 2,500 amp. at 
power factor of 0.30 under the least 
favorable conditions were found to be 
permissible (4 per cent at a 34 kv. 
generating station to 10 per cent at a 
2-kv. station). Table II gives particu- 
lars as regards the behavior of the 
system in the case of two conditions of 
motor operation (non-working days 
and working days). Operation of the 
motor is fully described in the Bulle- 
tin Oerlikon, from which this item was 
abstracted. 


Furnace Control 
Cuts Power Costs 


Installation of a new are furnace 
control in an alloy steel plant near 
Pittsburgh has resulted in power econ- 
omies amounting to approximately 5 


per cent. Installed on a_ 11/-ton 
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Are furnace control speeds operation and reduces power costs 
in steel mill 


Pittsburgh Electric furnace in 1935, 
this Westinghouse control has many 
advantages over the older types of 
control in the same plant. Its speed 
of operation is much faster. thereby 
reducing power consumption through 
The 
higher speed of control also results 
in elimination of the dipping of elec- 
trodes in the metal bath, which pre- 
vents the addition of carbon to metal. 
This is of special benefit when steels 
of the stainless type are being melted. 


the elimination of power peaks. 


Work positioned for weld operations 
Part of the Kaplan turbine for Bonneville is here set on 


the positioner for best angle in welding. 


rotating large parts with weight up to 25 tons. 
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Positions Welds 
of Heavy Parts 


At the S. Morgan Smith Company 
plant at York, Pa., there are in the 
welding shop two electrically driven, 
push-button controlled welding posi- 
tioners for orienting the heavy work to 
he welded. The larger has a capacity 
for handling assemblies up to 25 tons. 
It has a circular table 14 ft. in diam- 
eter built up of structural steel which 
is mounted on a 
12-in. forged steel 
shaft. The table is 
mechanically __ro- 
tated and can be 
tilted manually to 


an angle of 45 
deg. to permit 
welding in most 


efficient position. 
A smaller posi- 
tioner has a 48-in. 
revolving __ table, 
manually oper- 
ated, which turns 
on roller bearings 
and is self-locking 
in 50 positions. It 
can be tilted 9 
deg. in one direc- 
tion and 45 deg. 
in the opposite di- 
rection. The tilt- 
ing mechanism 
is mechanically 
driven and may be 
stopped accurately 
at any angle. This 
machine has a ¢a- 


The pit facilitates pacity of 4 tons. 
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MAGNET WIRE 


& 


e SERVICE ENTRANCE CABLE 


THED CABLE 


Zz A 


— « 


© CRESFLEX NON-METALL! 


ESCENT 


TT ay <=, Y 


Listen to those lads “down under” if you want the 
real lowdown on cable. Make it easy for them by 
putting Crescent Cable on the job and you'll make 
it easy for yourself by cutting time and labor costs 
to a minimum. Throughout the entire line, you'll 
find Crescent Wire and Cable equal to the toughest 
jobs. 
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ENGINEERING IDEAS 


Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Trailer Workshop for 
High-Voltage Cable 


By J. L. SMITH 


Construction Department, 
Commonwealth Edison Company, Chicago 
A new use has been found for auto- 

mobile trailers by the Commonwealth 
Edison Company of Chicago in con- 
nection with the installation of high- 
voltage, oil-filled, underground cable 
lines. 

Two special, automobile-type trail- 
ers were recently purchased and 
equipped with the tools and oil-treat- 
ing equipment necessary to build oil- 
filled lines. These new trailers are 
now taking the place of the tents and 
auxiliary electric trucks formerly used 
on this type of work. Auxiliary trucks 
carried the oil-treating equipment and 
the batteries of the trucks were used 
for power and light. This equipment 
was unsightly and took up consider- 


able street space. Tents and semi- 


Double boiler oi! heating tank 
heated by Fkw. electric unit 


“ Door 30" 
_, Exhaust blower 
__|-fo remove smoke 
7 ' from manhole 
' 
+-Hot oi! carried to joint 


ible metal tubing 


movina floor boards 


02 pressure ® 





_ Door 30" * 


vacuum pump 
‘Mot . } 
Motor driven water pump 


in manhole through flex- \4-.- 


Trap opening in floor for entrance 
to manhole. Opening may be shifted 
as indicated by dotted lines by re- 


Tool and material \ 
17") bins rising from * 
floor to roof 





open trucks made it difficult to pro- 
tect the equipment from dirt and 
moisture and to continue with the 
work during inclement weather. Con- 
siderable time was formerly required 
in dismantling and setting up the tents. 

The new trailers combine these two 
units into one compact unit, which 
can be quickly moved from manhole 
to manhole. Trailers are placed di- 
rectly over the manhole opening and 
access to the manhole is gained 
through an opening in the floor of the 
trailer. The space between the floor 
of the trailer and the manhole open- 
ing is inclosed with a combination 
canvas and wood frame that is sealed 
into the manhole opening to prevent 
the entrance of dirt and water while 
work is in progress. 

The trailers provide good protec- 
tion to the equipment and joint ma- 
terials from dirt and moisture during 
the most severe weather and provide 
the equivalent of shop-working con- 
ditions for the men. 


Vertical cabinet for 
¢ oil tubing or fittings 


sAteseeeeeeeee 7! 
\ 


reserve sup-\ 
iply of cable oil ini 


25 gal. storage tank 
for flushing of/ 


Double door sheet sid 
metal cabinet with 59 
vent through roof---~-=-4- 
for solder pot 

> furnaces 


__Batteries for emergency 
lighting 





Portable cable shop 


Floor plan showing general arrangement of equipment. 


The head room is 6% ft. and the 


floor about 14 in. above ground level 
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Scott 2-3-Phase Banks 


Differential Relays 


By V. P. BRODSKY 
Lrooklyn, N. Y. 


Percentage differential relays are 
used for transformer differential pro- 
tection in preference to overcurrent 
relays, since the operating current of 
percentage differential relays varies in 


50/5 CT. 


a: 
2500 V. 1/4005 C7. |! er 


1500/5 CT. 


|, 2and 3-restraining coils 
4-operating coil 


Differental protection of a Scott- 
connected transformer bank 


The four-coil percentage differential relay 
used for this application is the Westinghouse 
EK. & M. Co. type “CA-4” relay originally de- 
veloped for the protection of three winding 
transformers. The four electromagnets of 
this relay operate on two disks which are 
fastened to the same shaft. The relay is pro- 
vided with percentage ratio taps of 15, 25 and 
40 per cent. For the protection of the main 
transformer a Westinghouse E. & M. Co. type 
“CA” relay is used, energized from current 
transformers, cross-connected on the primary 
and secondary side. 


proportion to the transformer load. 
Standard differential connections, how- 
ever, cannot be used for protection 
of teaser transformers of Scott-con- 
nected banks the secondary of which 
supplies two-phase and _ three-phase 
load. 

In a Scott-connected bank the 50 
per cent tap of the main transformer 
primary winding is connected to the 
zero per cent tap of the teaser primary. 
The 50 per cent tap of the main trans 
former secondary winding is connect- 












A SALIENT 


Sectionalized 
and Insulated 


|) METAL 

| SHIELDS 
for 

:} REACTORS 





URRAY Low Loss Reactors in low loss sec- 
tionalized metal shields, was originated by 


Metropolitan Device Corporation. 


Lk 





The sections—being insulated from each other— 
eliminate short circuit stresses in the shield, break up 
the eddy current path and reduce the total effective 
losses in the reactor. 
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ed to the 13.3 per cent tap of the 
teaser secondary. For complete pro- 
tection of the teaser transformer it is 
necessary to connect the differential 
relay to current transformers on legs 
B; and D, (See diagram). 


If the primary voltage is 13,200 volts and 
secondary voltage 2,500 volts the ratio of 
the three-phase secondary current to the 
primarv current is 5.28 and the ratio of the 
two-phase secondary current to the primary 
current is 4.58. It is, therefore, necessary 
to separate the three-phase current from the 
total secondary current supplied by the teas- 
er and to balance the two secondary cur- 
rents separately at their respective current 
ratio to the primary. 

The three-phase current is obtained from 
two current transformers installed on ter- 
minals D, and B, and connected in series, 
in order to eliminate from the external con- 
nection the two-phase current, which cir- 
culates in the secondary windings of the 
two current transformers. These two cur- 
rent transformers must have the same cur- 
rent ratio. The third current transformer 
should have a somewhat lower current ratio. 
In practice it is advisable to make the three 
current transformers of the same current 
ratio and to use ratio-adjusting auto-trans- 
formers in order to obtain a proper balance 
of currents. 


Since the vector sum of the three- 
phase and two-phase secondary teaser 
currents is equal to the primary teaser 
current, three current circuits are con- 
nected to three separate restraining 
coils of a percentage differential relay, 
consisting of three restraining magnets 
and one operating magnet. The three 
restraining coils produce an opening 
torque proportional to the two sec- 
ondary currents and to the primary 
current of the teaser transformer. The 
current in the operating coil produces 
a closing torque proportional to the 
difference of the three restraining cur- 
rents. If the ratio of the current trans- 
formers and the ratio-adjusting trans- 
formers is properly chosen, under 
normal conditions no current will ap- 
pear in the operating coil of the relay. 
Should a fault occur in the primary 
or secondary winding of the teaser 
transformer the currents on the pri- 
mary and secondary side will no more 
be balanced and the difference of the 
three restraining currents will appear 
in the operating coil of the relay. 

Because of the restraint which exists 
in the relay when the load is heavy 
the current transformer characteristics 
need not be matched extremely accu- 
rately. When heavy currents are flow- 
ing through the transformer bank to 
an external fault there is a restraining 
torque on the relay disk which per- 
mits a certain discrepancy of current 
transformer ratio characteristics with- 
out producing faulty tripping. 
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Control Scheme Uses 
Tubeless Amplifier 


By ALAN S. FITZGERALD 


Haverford, Pa. 


Photo-cell currents as small as 5 
micro-amperes may be amplified to 20 
watts in the circuit of a newly de- 
veloped “Microsaturex” magnetic am- 
plifier which is designed to control 
standard three-phase industrial con- 
trol-type contactors. The input of 5 
represents a power 
level of less than one micro-watt which 
is built up to an output of about 20 
watts in the coil of the contactor. This 
is an amplification ratio exceeding 10’. 

The circuit of this amplifier, shown 
in the accompanying diagram, consists 
essentially of a series of stages of 
saturating reactors and copper oxide 
rectifiers. Alternating-current output 
of the saturating reactor in each stage 
is rectified and connected to excite the 


micro-amperes 


saturating winding of the next stage. 
A compensating winding in each stage, 
except the first, balances out the effect 
of the normal magnetizing current in 
the preceding stage. That is, it bal- 
ances out the a.c. current drawn by a 
saturating reactor when no d.c. satu- 
rating excitation is applied to it. 
Without this compensating feature 
multi-stage operation of saturating re- 
actors is impracticable. Cumulative 
effect of the magnetizing current in 
the successive stages would completely 
saturate the output stage and the input 
would produce no result. 

One of the special advantages of 
this system which is not obtained in 
the case of a d.c. vacuum tube am- 
plifier is the fact that the input wind- 
ing can be matched with the resistance 
of any circuit from which the input 
energy is derived. It is as easy to 
furnish this magnetic amplifier wound 
to operate with micro-volts as with 
micro-amperes. 


Magnetic amplifier steps up photo-cell output to operate standard three-phase 
contactor rated at 440 volts, 40 amp. 


Photo-cell 


Wiring diagram of magnetic amplifier 
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. Operations of Major Utilities Kyi 
7 [Continued from page 40| WY Nig 
in The number has been steadily decreas- | “> Y \ 
1. ing. In 1932, with fewer companies | & 
a listed, there were 1,884. 
u- In the distribution some companies 
it. do not classify their sales exactly in 
re accordance with the schedule here 
e- used. To limit the number of notes 
ve the entries have been made under the 
in heads most nearly approximating 
ly those reported. Thus amounts report- 
ut ed as “industrial service” have been 
entered under Commercial, large light 
of and power (wholesale); “commer- 
in cial” under Commercial, small light 
m- 
d- 
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put 
to 
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The Ignition Transformers 
Used by Leading 
"93219331054 1035 636 Oil Burner Manufacturers 





Utilization factor 78 per cent 


Average for twenty companies increased from | The successful operation of present-day oil burners is in a great 
60 per cent in D352 . 
arene measure due to the advance in the art of small transformer 
and power (retail) ; “Residential” un- design and construction. 


27 26 io G. Ss > 3 ¥: " Slé . . . . . 
der Domestic. Sales to federal, state In this field—Jefferson engineers introduced many original 
or other governmental agencies are 





included under Municipal. Free serv- features—such as streamline cases, mid-point grounded bal- 

ice and energy used by non-electric | anced design, compactness, universal mounting brackets,—re- 

departments were in some instances | annealed low-loss cores,—and the built-in radio interference 
— included in company use. barrier. 


jase 





@ This Barrier has proved the most effective means of prevent- 
ing radio interference which is so necessary with today’s all-wave 
and sensitive radio receivers. 


Table V — Average Energy per 
Farm or Rural Customer 


1936 — Kw.-Hr. 


This is but another of the many fields being served by Jefferson 
New England......:..sccscesseseess e 758 Transformers—but a good example of 











Middle Atlantic. . Sc ecseeeteatocevses 923 - id Oil a I iti - 7 

East North Central..............-..-.-- 797 | DeSIESS NN Cutner ignilien the quality of design and manufacture 
West North Central............. ere 855 | Transformers (5000 to 15000 z 

GE FS oe Sw cle sinah aa da wee bit 1,300 | Volt secondaries), the Jefferson you can expect in all types of trans- 
Want Bowtl: Cemiral os occ soc ce ccedescase 1,026 p i : 

Weot South Ceatell.......0..... eevee | Line of Transformers includes formers bearing the Jefferson name... 
MONUNCMEN S o rns. eco cna eee eine Whides ; 1,352 types for mercury lamps, lumi- 

ve se seeee eee eeeeeneenes -.+++ 10,900 | neue tube (teen) sigue, vedia, JEFFERSON ELECTRIC COMPANY, 
ec uptaallysncaean ste CT ; . 2,910 | ee : : : 
United States, excluding Pacific........... 1,050 | controls, power circuits, street Bellwood (Suburb of Chicago), Illinois. 
: Se a —— - lighting, railway signaling, toys “ 

; a , ee ee a Canadian Factory: 535 College St., 
Table VI— Average Utilization | 94 special applications o 


Factor, per Cent aliases Toronto. 
9 


20 Leading Companies | 





1932 1935 1936 
17 Generating and distributing. 53.3 63.7 73.4 
3 Generating only........... 98.7 101.5 104.8 
20 Combined........... 60.3 69.4 78.1 
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HE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


Home Demonstrations 
Sell Lighting Increase 


Any carefully supervised home- 
lighting plan based on the necessity of 
educating the domestic customer to 
the necessity of proper lighting for 
eyesight conservation should result in 
a successful sales campaign. This is 
the opinion advanced in a recent issue 
of Contact, publication of the New 
England Power Association. The be- 
lief is based on the characterization 
of domestic lighting as an undevel- 
oped field and on the results of ex- 
perimental groundwork carried on by 
subsidiaries of the association. 

Two girls were employed by the 
Worcester Electric Light Company, 
one of the subsidiaries, in the cam- 
paign. The method used in approach- 


ing the first customer was varied from 
week to week and the results noted. 
As a result of this “feeling-out” proc- 
ess, a system was set up in May, 1936, 
which has proved effective. It em- 
bodies letters and/or follow-up tele- 
phone calls and home demonstrations. 

Short letters, giving only enough 
information to arouse the interest of 
the customer, are mailed into a pre- 
scribed territory. Enough are sent to 
provide a full week’s work for the ad- 
visers and an equal number are mailed 
to both telephone and non-telephone 
subscribers. The advisers arrange for 
morning calls on telephone subscrib- 
ers and use the afternoon for house 

with 
Daily check-ups are 
made on the work; if necessary, addi- 


demonstrations non-telephone 


subscribers. 


tional letters are mailed during the 


Ww eek. 


In so far as possible, telephone 


Table I—Record of Customer Contacts, January 1 to July 1, 1936 


y Ni t of 
Number of aac. by 


Date Letters | Phone | House | H 
Sent Calls Calls | Phone | Calle 
Out | Made | Made na 


eee 159 159 12 90 
March... .| 175 175 8 88 
i 214 214 45 138 
226 154 62 107 


ee 139 | 139 14 u 14 
5 

s 

274 | 176 98] 112 | 


Increase after visit of home-lighting adviser 
Normal increase 


Annual increase due to increased use of lighting 


Increase after visit of adviser, 3 combined groups.... . 
Normal increase for combined groups................ 


Annual increase due to increased use of lighting 


Number of 
Refusals on 


Demonstrations 
Delayed Made from 
—__—_—— ———] Appoint,| ———-_____—_— - 


Tele. | House oo Tele. | House | Leads, 


Calls | Calls Calls | Calls | ete. 
50 | 64 | 
29 | 90 
48 | 88 
28 | 3 121 
27 | 107 


24 112 | 


Table Il—Annual Increases Per Customer 


A B Cc 
Kw.-Hr. Kw.-Hr. Kw.-Hr. 
63.70 77.82 208.55 
17.64 38.52 54.96 


39.30 153.59 


48.06 
107.50 


era at al ie 30.72 


76.78 


Note.— Groups A, B, C are classifications of customers as to their usage of energy. Group A used less 
than 50 kw.-hr. per month; B, between 50 and 100; C, over 100. 
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calls are made on Monday morning, 
the theory being that this is wash day 
and the housewife will be home. So 
that the letters will precede the calls, 
they are mailed on Thursday or Fri- 
day. About 70 per cent of the calls 
thus made are said to result in ap- 
pointments for demonstrations. 
Advisers carry only a sightmeter, a 
home-lighting bulletin and a recom- 
mendation pad, experience having 
shown that a home-lighting demonstra- 
tion kit is a useful training tool, but 
may be abandoned after sufficient ex- 
perience has been gained by the ad- 
visers. They have suggested thal at 
least one-half hour is required to sur- 
vey a living room and also caution 
against spending too much time in 
the home and doing too many rooms 
at one visit, the customer being apt to 
become bored at the end of an hour. 
One of the tables at the left shows 
the increase in energy consumption 
due to increased lighting, which, the 
article states, is a reasonable estimate 
of what may be expected. What does 
it cost to get this increase? Again, 
according to the article, that depends. 
If an adviser makes 400 demonstra- 
tions a year, and there is little or no 
advertising to promote the service, }ul 
there is careful supervision of ex- 
pense, the first year’s net revenue 
from increased use of lighting will 
just about equal the expense of get- 
ting the business. With a top rate 
above 5 cents per kilowatt-hour a nel 
return may even be secured the first 
year. And after the first year, of 
course, energy cost and overhead are 
the only charges applicable against 
the revenue. At any rate, says the 
article, the service is one that re 
quires little investment on the part of 
the customer and at the same time 
wins his approval and good will. 
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Chicago Standards 
for Range Wiring 


Recent announcement of entry of 
the electric range into the Chicago 
market included the offering to co- 
operating dealers of an allowance of 
$35 from the Commonwealth Edison 
Company for the cost of the installa- 
tion wiring job. In connection with 
this offer the company presented the 
specification for range wiring illus- 
trated in the accompanying diagram. 
The specification states the methods 
and materials to be used in existing 
single-family occupancies and in occu- 
pied apartment buildings. It does not 
apply to new installations in buildings 
under construction nor to reconstruc- 
tion that requires all wiring to be in 
rigid metal conduit according to the 
Chicago code. 

Two things, comparatively new in 
Chicago practice, are to be noted in 
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DESCRIPTION OF MATERIAL 
SERVICE CAP 

SERVICE ENTRANCE CABLE 
WEATHERPROOF CONNECTOR 
OUTDOOR METER CABINET 
SQUEEZE CONNECTOR 

“PULL OUT TYPE” SERVICE ENTRANCE AND 
DISTRIBUTION UNIT 

RANGE CIRCUIT 

RANGE RECEPTACLE 

PRESENT LIGHTING SERVICE OR CIRCUIT CABINET 
5UB-FEED TO PRESENT LIGHTING CABINET 

#8 GROUND WIRE IN WOOD MOLOING OR CIRCULAR LOOM 
BOLTED GROUND CLAMP 

CABLE SUPPORTS EVERY 18" 

CONOUIT OR SHEET METAL TUGE NIPPLE 
PROTECTING CABLE 


the specification. One is the use of 
the outdoor meter. The other is the 
use of non-metallic sheath cable, serv- 
ice-entrance type outside and up to the 
service switch, and that or other ap- 
proved cable assemblies for the range 
circuit inside the house. 


Drying Cabinets 
Offer Off-Peak Load 


Electrically heated drying cabinets 
are characterized by a recent issue of 
Electrical Trading (London) as a 
profitable, interesting load builder for 
the utility and a necessary part of 
the home laundry. Of interest to 
utilities are the facts that (1) they 
vary in load from 400 to 8,000 watts, 
(2) they are in use mostly between 
10:30 a.m. and 4 p.m. and again later 
in the evening, thus avoiding the sys- 
tem peak, and (3) every customer 


WIRING DIAGRAM 


TO GROUND 








SU6-FEEO 
TO LIGHTING 
CABINET 




























PRESENT GROUND 


For Chicago’s present customers 


To derive $35 allowance from company dealers follow these specifications for existing 


sing] 


mily occupancies and occupied apartment buildings. 
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with an electric washer is a prospect. 
Of interest to the prospect are the 
facts that (1) the cabinets have 
sufficient capacity to handle a week’s 
wash, (2) they are comparatively in- 
expensive to buy and (3) they are 
inexpensive to operate. 

The cabinets find particular appli- 
cation in apartment houses and small 
dwellings where drying facilities may 
not be available, or, if available, may 
be of uncertain value, because of 
weather changes. While their pri- 
mary use is in connection with dry- 
ing wash, they are put to frequent 
use during the week. Thus, during 
rainy or snowy weather, they may 
be used to dry out damp clothing. 
In the case of an unexpected guest, 
they permit airing of bedding more 
quickly than does the ordinary airing 
or linen cupboard. And since the 
cabinet is not dependent on _ the 
weather, clothes and household linen 
may be dried according to schedule. 
Finally, the safety feature of the elec- 
tric cabinet is an added advantage; 
scorching of clothes placed near an 
open fire for drying is eliminated. 

In addition to their domestic uses, 
these drying cabinets have been sold 
for use in drying: 

Nurses’ coats and capes. 

Bedpans in hospitals. 


Football equipment in clubs and colleges. 
X-ray films. 

Policemen’s capes and helmets. 

Road cleaners’ hats and coats. 


Articles used in schools where domestic 
science is taught. 


School children’s outdoor clothes. 


Guests’ clothing in hotels and boarding 
houses. 


Home Features 
Americans Want 


Air conditioning, automatic heating 
and hot water and a modern kitchen 
are features that at least 11,207 Amer- 
ican home owners want in a home 
today. This expression was made in 
a recent national survey conducted by 
the Architectural Forum for the Niag- 
ara Hudson System operating com- 
panies, in connection with their pro- 
jected “S-Star” Home. According to 
the survey, 


30 per cent “must have,” 


65 per cent “would like” air condition. 
ing. 
50 per cent “must have,” 


47 per cent “would like” thermostatic 
control. 


65 per cent want a compact kitchen. 

Among conveniences, an automatic 
water heater was first, a mechanical 
refrigerator second and an oven-heat- 
controlled range third. 
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C. C. Ernst Vice-President 
of Nevada-California Unit 


Carl C. Ernst has been elected vice- 
president of the Nevada-California 
Electric Corporation, Denver, Colo., 
according to an announcement made 


by A. B. West, president. Mr. Ernst 


will continue in charge of operations 
of the Nevada district. 

Mr. Ernst became associated with 
the company in 1920 and after ob- 
taining extensive operating experience 
he was made superintendent at Per- 
ris, Calif., and three years later at 
Corona. Subsequent assignments fol- 
lowed at Calexico, as assistant district 
. manager for the Imperial District and 
as district manager at Tonopah. 

° 
> Wituam A. Burrrick, former pres- 
ident of the Twin State Gas & Electric 
Company, Rutland, Vt., has been elec- 
ted a member of the Concord (Mass.) 
municipal electric lighting board. 


> AnpREW J. NEWMAN has been ap- 
pointed treasurer of the Columbia 
Gas & Electric Corporation, with head- 
quarters in Wilmington. Del. Mr. 
Newman has been identified with the 
Columbia system for thirty-five vears. 
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ABOUT PEOPLE 


He has served as assistant auditor and 
auditor of the Columbia Engineering 
& Management Corporation, as audi- 
tor of the Columbia Gas & Electric 
Corporation and last month was 
elected treasurer. 


Sigma Xi Honors Kirk Reid 


Kirk Reid. G. E. lighting expert 
with Nela Park engineering depart- 
ment, Cleveland, has been elected to 
Sigma Xi, national honorary research 
fraternity. Formal initiation cere- 
monies took place at the Cornell 
Chapter. Ithaca, N. Y., April 23. Mr. 
Reid’s election is in recognition of his 
extensive researches in the fundamen- 
tals of illumination for city streets and 
for highway night-accident zones. 

Recently Mr. Reid made material 
contributions to lighting progress by 
introducing a new technique in mak- 
ing quantitative measurements of visi- 
bility on lighted highways, permitting 
for the first time evaluations of dif- 
ferent equipments and different appli- 
cations. In recognition of this achieve- 


ment, Mr. Reid last year received a 
Charles A. Coffin award, the highest 
honor accorded by the General Elec- 
tric Company to its employees. 
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W. H. Burleson Appointed 
Manager of O-B Department 


Wade H. Burleson, formerly assist- 
ant manager of the power utilities de- 
partment of the Ohio Brass Company, 
Mansfield, has been appointed man- 
ager of the department, succeeding M. 


M. Kennelly, resigned. In his new 
position Mr. Burleson will supervise 
the sale of all types of O-B insulators. 
insulator fittings and hardware, and 
bushings. He has had nine years of 
operating experience and fifteen years 
of service with Ohio Brass, during 
which he has visited almost every 
power utility in the United States and 
Canada. 

Mr. Burleson is a member of the 
A.I.E.E., has contributed numerous 
technical articles to the industry’s lit- 
erature and has served on several elec- 
trical committees. At present he is 
chairman of the engineering com- 
mittee of the N.E.M.A. high-voltage 
section; chairman of the U. S. Depart 
ment of Commerce standing committee 
on simplified practice recommenda- 
tion 73, covering one-piece insulators: 
a member of the A.S.A. committee 0” 
insulator standardization and tempo 
rary chairman of its subcommittee 0? 
suspension insulator standardization. 
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Electric Group Organized 


Five major units of the electrical in- 
dustry in Birmingham, Ala., have 
organized the Electrical Association of 
Birmingham. D. B. Clayton, Knight 
Electric Company, was elected chair- 
man; E. Henley, vice-chairman, and 
D. S. Richard, Birmingham Electric 
Company, secretary-treasurer. Ad- 
visory councils for each of the units 
were formed as follows: Manufac- 
turers, R. T. Brooks and Walter Bal- 
lew; distributors, C. R. Matthews and 
E. Henley; dealer=, Jack Evans and 
W. L. McAllister; contractors, D. P. 
Clayton and Clyde Dyer; utility, D. S. 
Richard and Barney DeRamus. 


P Ray U. Murrey, general sales 
manager of the Puget Sound Power 
& Light Company, central district, has 
been named publicity chairman of the 
recently organized Central Housing 
Information Bureau. The bureau’s 
purpose is to assist in accelerating 
home building in Seattle. 


> JosepH M. DONNELLY has been ap- 
pointed by Gov. Frank Murphy a 
member of the Michigan Public Utili- 
ties Commission in charge of the rural 
electrification work. Mr. Donnelly, 
who is a graduate in law from the 
University of Minnesota, is district 
attorney for western Michigan. 


> B. E. ANDERSON, formerly assistant 
electrical engineer in the Public 
Works Department, U. S. Navy Yard. 
Mare Island, Calif., is now connected 
with the Phoenix Engineering Corpo- 
ration, New York. Mr. Anderson has 
had wide experience in public utility 
work in the United States and abroad. 
He is a member of the American In- 
stitute of Electrical Engineers. 


> AtrrED IppLEs has entered the 
engineering department of the Bab- 
cock & Wilcox Company. He will 
assist E. G. Bailey, vice-president in 
charge of engineering, and will have 
charge of application engineering and 
service work. Until recently Mr. Id- 
dles was executive vice-president of 
United Engineers & Constructors, Inc., 
in Philadelphia and prior to that time 
was with Day & Zimmermann in vari- 
ous capacities, including power engi- 
neer, chief engineer and _ vice-presi- 
dent. Mr. Iddles is well known in 
the power field, having been associated 
with many developments in both in- 
dustrial and central station plants. He 
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is a fellow of the A.S.M.E. For many 
years he was active in the old N.E.- 
L.A. and in the present E.E.I., having 
served for fifteen years on the prime 
movers committee and was its chair- 
man for three years. 


Westinghouse International 
Promotes John W. White 


John W. White, general manager of 
the Westinghouse Electric Interna- 
tional Company since last fall, was 
elected vice-president and _ general 
manager of the company at the recent 


meeting of the board of directors. He 
will make his headquarters in New 
York. 

Mr. White entered the employ of 
the Westinghouse company in 1905. 
His first connection with export was 
in 1918, when he was assigned to 
Cuba as Westinghouse manager with 
headquarters at Havana. In 1925 he 
was appointed general manager of the 
then Westinghouse Company of 
Japan, later being managing director 
with his staff office at Tokio. 

In 1931 he was made managing 
director of the Compania Westing- 
house Electric Internacional, S.A., in 
the Argentine, with headquarters at 
Buenos Aires. 

« 
> FREDERICK A. Younc, chief of the 
division of public utilities for 
Rhode Island, has been made chair- 
man of a committee of the National 
Association of Railroad and Public 
Utilities Commissioners to co-operate 
with the United States Department of 
Commerce, Bureau of Standards in re- 
vising the National Safety Code. PrRor. 
RusseLt G. Warner of Yale Univers- 
ity, consulting engineer of the Con- 
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necticut Public Utilities Comniission, 
and C. B. HAyDEN, assistant chief en. 
gineer of the Wisconsin Public Sery. 
ice Commission, are the other mem. 
bers. 


> Joun G. REESE, supervisor of safety, 
insurance and fire prevention for the 
Consolidated Gas, Electric Light & 
Power Company of Baltimore, has 
been elected a member of the board 
of control of the Baltimore Safety 
Council. Mr. Reese also has been 
made a member of the fire prevention 
committee of the council. 


> Epwin H. Co.pitts, retired vice- 
president of the Bell Telephone Lab. 
oratories, was decorated last week by 
Emperor Hirohito with the Fourth 
Order of Merit of the Sacred Treasure 
in recognition of his promotion of 
electrical engineering in Japan and 
his furthering of good relations be- 
tween Japan and the United States. 
Mr. Colpitts, who retired last January, 
played a major part in the improve. 
ment of telephony during the past 
forty years. After his retirement he 
went to Japan to deliver the Idware 
lectures, sponsored by the Japanese 
Institute of Electrical Engineers. Mr. 


Colpitts is a fellow of the A.I.E.E. 


OBITUARY 


> Cuarces M. Breper, secretary of 
the Public Service Corporation of 
New Jersey and its subsidiaries, died 
April 28 in his sixty-eighth year. Mr. 
Breder was named assistant secretary 
of Public Service in 1916 and secre- 
tary in 1924. 


> Ozni P. Hoop, retired, chief mechan: 
ical engineer of the Bureau of Mines, 
Washington, D. C., and formerly chief 
of its technologic branch, died at his 
home in that city April 22. Mr. Hood 
co-ordinated and developed mechan: 
ical and electrical engineering research 
pertaining to safety in mines. From 
small beginnings he organized a sys 
tem for testing and approving. with 
respect to safety and efficiency. elec: 
trical equipment for use in gassy coal 
mines. Mr. Hood had an _ intimate 
knowledge of fuel utilization and of 
the by-products industry. He was 4 
life member of the A.S.M.E. and 4 
member of the American Institute of 
Mining and Metallurgical Engineers 
and an honorary member of the Amer 
ican Society of Heating and Ventilat: 
ing Engineers. 
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Westinghouse to Make 
$200,000 Addition 


Westinghouse Electric & Manufac- 
turing Company has completed plans 
for a new one-story addition to branch 
plant at Emeryville, near San Fran- 
cisco, Calif., 200x400 ft. It will be of 
welded steel frame construction with 
extensive day light area, totaling 
about 25,000 sq.ft. of steel sash, and 
is estimated to cost approximately 
$200,000, with equipment. Bids have 
been asked on the general contract 
and work on the superstructure will 
begin soon. The P. J. Walker Com- 
pany, San Francisco, will supervise 
erection for the company. 

Plans also have been approved by 
Westinghouse for a three-story addi- 
tion to engineering building at branch 
works at Sharon, Pa., for which erec- 
tion is scheduled to begin immedi- 
ately. It will cost close to $60,000. 


G.E. to Award Contracts 


Contracts will be awarded soon for 
the construction of a $700,000 General 
Electric building at Los Angeles, Calif. 
The building will occupy about a 
block in the downtown industrial sec- 
tion of Los Angeles and will contain 
250,000 sq.ft. of floor space, housing 


offices, warehouses and display rooms. 


Refrigerator Campaign 


The electric refrigeration group of 
the Electrical Association of Philadel- 
phia in anticipation of the greatest 
year of electric refrigeration sales has 
launched its spring campaign. An in- 
novation, known as Electrical Refrig- 
eration Week, was held, during which 
in distributors’ showrooms, department 
stores and all retail outlets were fea- 
tured full lines of the particular re- 
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frigerator being handled. The spring 
campaign will continue until mid- 


June. 
o 


33-Day Sit-Down 
in St. Louis Ended 


Two hundred members of the United 
Electrical and Radio Workers’ Union 
evacuated the plant of the Emerson 
Electric Manufacturing Company, St. 
Louis, Mo., last week, ending a 53-day 
sit-down strike. William Sentner, an 
organizer for the union, said the de- 
cision to give up the plant was made 
“in the interest of public peace.” The 
company had made application in Cir- 
cuit Court for a mandatory writ to 
oust the strikers and to prevent picket- 
ing of the company property. The 
strike had thrown 1,800 employees out 
of work. The company’s petition 
stated a “large number” of its em- 
ployees were satisfied with their terms 
of employment, but were prevented 
from returning to work by the tie-up 
of the company property. 

Just before the evacuation of the 
plant, the regional office of the Na- 
tional Labor Relations Board issued 
a complaint against the company, 
charging it with unfair labor practices. 

s 


Install Lighting Units 


Two hundred sodium lighting units, 
designed by General Electric engi- 
neers, emitting a mellow golden il- 
lumination, are being installed on the 
Golden Gate bridge. The units are 
similar to the ones being used on the 
San Francisco-Oakland Bay bridge. 


New Price Lists Issued 


Delta-Star Electric Company, Chi- 
cago, has issued the following new 
price lists: 7-1 on designators, 303-1 
on heavy-duty plugs and receptacles 
and 9-B on indoor bus supports. 
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Electrifying the 
Household Laundry 


Production of electric washing ma- 
chines for household use increased 12 
per cent in 1935 compared with 1933 
as to value and 14 per cent as to num- 
ber, according to preliminary figures 
compiled by the Bureau of the Census 


0 20 30 40 
Millions of Dollars 


Household washing machines 
manufactured 


on the basis of biennial returns for 
the Census of Manufactures. Total 
value in 1935 exceeded $43,000,000. 
Details are given in the accompanying 
table, which also presents data on 
electric ironing machines. For com- 
parison, statistics are included for 


Washing Machines 


Number and Value 
Census of Manufactures (Preliminary figures 


1935 1933 1931 
Electric (standard 
size) 
— 310,388 


1,148,793 7 
$39,386.14 


$41,550,253 


1,003 ,322 
$37,044,358 


$1,690,995 $495,670 ..ccvveeee 


13,766 73,012 
$524,936 $3,881,909 


$79,875 


166 , 766 
$8,986,116 


<<< 


£/3.346,931 


$38,064,959 


Ironing Machines 
Electric: 71,547 


794,888 


66, 681 
$2,150,143 §$ 


Value. ... 
Other: Value 


$4,422,183 


it ies 
$143,022 


———— 








V 
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non-electric types, from which it is 
evident that the latter comprise only 
a small fraction of the total. The val- 
ues given do not include such expense 
items as rent, interest, depreciation, 
taxes, insurance and advertising. 


Manufacturers Issue 
Quarterly Earnings 


Etectric Storace Batrery—Sales for the 
year to date 10 to 15 per cent ahead of last 
year and despite the adverse operating con- 
ditions, net income was only about $140,000 
under the first quarter of 1936. John R. 
Williams, president, said at the recent an- 
nual meeting that while operations were 
tied up for six weeks owing to a strike the 
larger volume of business on the books in- 
dicated that decreased shipments in the first 
quarter would be more than made up by 
the end of the year. 


Maytac—March quarter, net profit, $616,- 
204, equal after allowing for quarterly divi- 
dend requirements on 38,000 shares of $6 
cumulative first preferred and 285,483 shares 
of $3 cumulative preference stocks, to 21 
cents each on 1,617,922 no par common 
shares. Net profit in 1936 amounted to 
$590,594 or 18 cents a common. share. 
Canadian subsidiary is not included. 


MIN NEAPOLIS-HONEYWELL REGULATOR— 
March quarter, including subsidiaries, net 
profit, $406,468, equal after dividend re- 
quirements on 30,700 shares of 4 per cent 
preferred stock outstanding at end of period, 
to 60 cents a share on 621,901 no par 
common shares. This compares with $195,- 
276, or 27 cents a common share last year. 


ELcin Sorrener—Sales volume in 1936 
was 61 per cent ahead of 1935, and for the 
first quarter of 1937 40 per cent ahead of 
1936. Plant modernization is now extend- 
ing through the entire range of the power 
and steam producing field, the report states. 
Lucius A. Fritze, vice-president, said, new 
plants are being designed to take advan- 
tage of all the latest improvements in water 
conditioning practices. Also, older plants are 
now beginning to modernize their steam pro- 
ducing equipment to keep pace with in- 
creased steam power requirements. 


GENERAL CaspL_e—March quarter, net 
profit after surtax, $887,652, equal, after 
quarterly dividend requirements on 7 per 
cent cumulative preferred stock and after 
allowing for dividends on Class A stock. to 
47 cents each on 550,730 common shares. 
Revised net profit of $211,440 a year before 
equalled $1.41 each on 150,000 shares of 7 
per cent preferred stock. Net profit for the 
twelve months through March 31 was 
$2,330.390. equal to $3.48 each on 367,253 
Class A shares. For full year 1936 net 
income was $1,654,178, or $1.64 each on 
368,353 Class A shares. 


New York Metal Prices 


April 28, 1937 May 4, 1927 
Cents per Cents per 
Pound Pound 
14. 50* 14.00* 


6.00 
15.875 
35.00 

7.10 
57.25 


20-21 
* Delivered Connecticut Valley. 


Copper electrolytic. . 
Am. 8S. & R. 

RS sk wien eles 

Antimony 

Nickel ingot... 

Zino spot 

Tin S'raits 

Aluminum, 


6.00 
15.25 
35.00 

7.10 
57.00 
99 per 
20-21 
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Field Reports on Business 


Reports from the field to ELECTRICAL WorRLD indicate that a feeling 


of optimism has replaced the temporary uneasiness of a few weeks 


ago, with a more promising outlook for summer production. 


Utility buying is active and orders for industrial equipment con- 


tinue to improve. 


domestic and restaurant use. 


NEW ENGLAND 


Reports of some slackening in the buying 
of electrical equipment in this area were 
received during the past week. Orders for 
small motors were spotty; small switch and 
control apparatus purchases have fallen off, 
according to one manufacturer, and less ac- 
tivity in inquiries is admitted by some 
representatives. Heavy buying of pole-line 
materials and hardware during the first 
quarter by utilities has caused a_ slowing 
down at this time in demands. Some in- 
sulators are moving; price levels are high 
and further buying in quantity seems some- 
what uncertain. Contractors’ supplies are 
steady and moving in good volume: over 20 
per cent gain as compared with last year 
during the first quarter is recorded by one 
prominent distributor. 

Sales of small floodlights are increasing; 
recently thirty units were sold for lighting 
a new group of large roadside restaurants. 
Automobile service station lighting is quite 
active. Electric counter service appliance 
sales to restaurants have gained during the 
past fortnight. Merchandising ,is moving 
ahead; in Vermont 100 refrigerator sales 
were recorded for the last week in April; 
electric range sales are progressing. Boston 
Edison appliance sales increased 14 per 
cent, range sales 62 per cent and refrigera- 
tors 52 per cent in the first quarter as com- 
pared with last year. 


NEW YORK 


The tension which has been so evident 
during the past few weeks, and which gave 
industry the “jitters,” is showing signs of 
easing, thereby creating a better feeling and 
a more promising outlook for summer pro- 
duction. Electrical manufacturers are 
booked well ahead and see no let-un in 
forward orders. Utility buying in all lines 
is showing improvement with the coming of 
warmer weather. Indications are that ac- 
tivity in the electrical industries will con- 
tinne upward over the next few months. 

Plans for rural line construction are be- 
ing expanded by many utilities. Plant ad- 
ditions and new steam-generating equip- 
ment are occupying greater attention of the 
electric utilities. The necessity for such 
expansion has resulted from increased ac- 
tivity in load building. 

From a political point of view there ap- 
pears to be no let-up in government at- 
tacks on the utilities. However, with an 
economy wave sweeping Congress public at- 
tention is likely to be focused on the vast 
expenditures for federal power projects and 
an appraisal made of their economic worth. 
Once the facts become general there is 
likely to be strong public sentiment against 
such projects. The Boulder Dam contro- 
versy over power and rates is proving a sore 
spot. The President’s anticipated message 
on federal power policy is being awaited 
with a great deal of interest and may indi- 
cate the future trend. 
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Appliance sales remain on a high level for 


PACIFIC COAST 


Wholesalers report excellent business for 
April well distributed over the territory in 
both variety and volume. Utility buying is 
featured by large orders for poles, cross- 
arms and hardware for central stocks rather 
than to specific points of construction. Cop- 
per wires are comparatively quiet due to 
prior commitments during period of price 
increases, though Los Angeles is buying two 
carloads of bare copper wire sizes 2 to 8, 
approximate value $35,000. "Machinery or- 
ders include a Denver award for $102,000 
Westinghouse circuit breakers and lightning 
arresters and $5,000 Pacific circuit breakers 
for Los Angeles. A Westinghouse elevator 
installation for $122,617 is being made by a 
Los Angeles bank. California’s gold mining 
output, which last year increased about 10 
per cent over 1935, will be considerably 
helped by construction of four dams cost- 
ing $7,000,000 proposed for the Mother 
Lode area, designed principally to foster hy- 
draulic mining, quiescent because of débris 
drainage difficulty for fifty years. 

Miscellaneous government purchasing in- 
cludes parkway cable connecting forts in 
San Francisco harbor. a $920,000 award for 
army air depot supply building at Sacra- 
mento and complete new floodlighting equip- 
ment for three flying fields at Riverside and 
in Hawaiian Island. Dealers revort very 
successful spring campaigns in radio receiv- 
ing sets, with a decided reversion to larger 
console models. 


CHICAGO 

Last week’s business activity set a new 
high for the spring movement despite vari- 
ous corrective influences which would indi- 
cate that the majority of lines were due for 
some adiustments downward. Facing the 
probability of a slower trend during the 
summer months, a more cautious buying 
policy has been adopted by many organiza- 
tions. However. optimism is unflinching 
where fall prospects are concerned, when 
an even higher level than that reached 
last December is looked for. 

Electrical wholesalers report a 23 per cent 
increase in sales last month over the previ- 
ous month and 94 ner cent above the same 
period last year. Utilities serving this dis- 


- trict report earnings for the first quarter the 


highest in six years and represent a gain of 
30 per cent over the comparable 1936 pe- 
riod. Meter sales are 55 per cent above 
last year. Orders for industrial equipment 
continue to show general improvement 
substantial order involving oil circuit break- 
ers, switchgears and transformers was placed 
last week. 

The Palmer House has contracted to alt 
condition its entire 25-story hotel at a cost 
of well over $1,000,000. The city has or 
dered 1,100 steel line poles for street light- 
ing replacement, 32.000 ft. lead-covered 
cable and 750 cable terminals. Electric 
range sales are slowly showing improvement 
as the campaign steadily goes forward 
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Its ability to resist flashover = brings to every installation 


under the severest of con- , “ other superiorities—freedom 
taminated atmosphere con- “ a from puncture and cracking 
ditions made the Lapp Station “a ra — —ability to withstand arcover 
Post the natural choice of : io and mechanical attack—un- 
designing engineers for this r | % matched rigidity and inverted 
66Ky industrial substation. a : ; oe . or oblique mounting strength 
Wherever smoke, dust, fumes : ;' — greater resistance to impact 
or salt air are an important ee —sturdy handsome appear- 


consideration, the Station ‘ ance. Learn more about the 


Post is a ready answer. But —— a Station Post. A copy of Lapp 


in addition to this marked earned ey Bulletin 123 will describe 


advantage, the Station Post its features to you. 


LAPP 


LAPP INSULATOR CO. DET rent Bae) Me Bee 











Spot Welder 


Portability, flexibility and adaptability are 
features of this welder, said to make it 
suitable for welding cumbersome or awk- 
wardly shaped products, including automo- 





“Flexi-Weld’’; requires 75-kva., single- 
phase a.c. at any commercial voltage; 
110-volts for electronic control. Weld- 
ing Division, The American Coach & 
Body Co., Cleveland. 


bile trucks and_ bodies, air-conditioning 
equipment, refrigerators and metal furniture 
and cabinets. Two light-weight, flexible 
cable leads, up to 12 ft. in length, run 
from the specially designed transformer to 
separate “Twin Electrodes”; one of these 
electrodes can be clamped for ground to 
the structure and welds, within a radius of 
6 ft.. made with the other. 


Recording Potentiometer 


High-speed photo-electric action is said to 
be given by this new type of recorder in 
which a mirror galvanometer is the primary 
controlling element and an inertialess beam 
of light replaces the customary metal boom 
or pointer. In moving on and off a photo- 





““Celectray”’; 
point up to 12 
standard model for 110 volts, 60 cycles 


single point and multiple 
records; for a.c. only; 


Cc. J. Tagliabue Mfg. Co., Brooklyn 
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tube, this beam of light passes the “con- 
trolling edge” of a screen, operating relays 
which control a reversing motor driving the 
moving contact of a wheatstone bridge or 
potentiometer. Phototube is said not to be 
a calibrated element, but to serve merely to 
detect the direction of the light beam and 
bring the calvanometer to zero. 


e 
Phantom Loads 


Three new phantom loads have been 
added recently to this company’s line. The 
50-amp., rheostat-controlled, Type U load 
because of its lightness has its duty cycle 
limited to short-period watt-hour-meter test- 
ing; current steps of 14, 5, 15 and 50 amp. 
are obtainable. Two 5-amp. Type I loads are 
offered—one, No. 11560-B, having current 
steps of }, 4, 5 amp. at 100 per cent power 
factor and 5 amp. at 50 per cent power 
factor, while the other and heavier, No. 
11539, has steps of 4, 3, 4, 24 and 5 amp. 
at 100 per cent p.f., 24 and 5 amp. at 50 
per cent p.f. Primary voltage for all three 
loads is 115/230. 





Type I, No. 11539, shown, 13 lb.; Type 


1, @ 2k 
The 


Conn. 


and Type U, 6 lb., not shown. 
States Equipment Co., Hartford, 


Are Welder 


Weaver “Andarc’’; three models: 15 
to 200 amp., 20 to 400 amp. and 50 
to 600 amps.; operates on 60-cycle 
current. E. & M. Sales Co., Detroit. 


Alternating current, giving speed and 
penetration of arc, and direct current, giv- 
ing a sustained arc, are said to be com- 
bined in this new welder. This equipment 
produces approximately 30 per cent recti- 
fied current without employing rectifying 
tubes, motor and generator, acids or chem- 
icals, declares the distributor, adding that 
both bare and coated electrodes may be 
used. It is controlled by a positive switch 
providing 28 different amnpere or heat 
changes and a long and short arc. It is 
claimed that it has been proved impossible 
to burn this welder out. 
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EQUIPMENT 









AVAILABLE 


Storage Battery 


Major feature of a new storage battery 
designed to insure maximum power and 
long service life is its positive plate. Con- 
structional advantages of this plate are said 





“Durapak” battery; positive plate pic- 
tured; batteries available in various 
sizes for industrial trucks, electric loco- 
motives, battery-propelled street trucks. 
railroad car lighting and _ air-condi- 
tioning service. USL Battery Corp., 
Niagara Falls, N. Y. 


to be: (1) Heavy, one-piece grid, for 
greater mechanical strength; (2) “machine- 
pasted” plate, for greater plate uniformity; 
(3) “sectional” construction, to withstand 
expansion and contraction stresses; (4) 
glass fiber retainer pad, to prevent loss of 
plate material; (5) complete plate shield- 
ing, to hold glass fiber pads firmly against 
the plate and to protect plates against short 
circuits. 


€ 
Terminal Block 


Combination of a molded plastic housing 
with solderless coni ectors makes this new 
terminal block. Connectors are separable 
from the block, which is available in vari- 
ous lengths for different numbers of con- 
nectors. Block is particularly designed for 
switchboard and other panel wiring. Connec- 





“Controlead” 
Electric Co., Erie, Pa. 


terminal block. Burke 











GREATEST RESISTANCE TO LIGHTNING SURGES...another high spot irf 


TODAY’S TREND TOWARD 


PYREX is a Trade Mark 


and indicates manufacture A 
NARS lav le MCL tS Me cole 
Corning, N. Y - 











tors are held in place in the block by 
the projecting heads of the screws, which, 
when tightened, are sufficiently recessed as 
to require no cover for the block to make 
live parts practically wholly inclosed. 


« 
Secondary Fuse Cutouts 


New drop-down type secondary fuse cut- 
outs of this make may be opened or closed 
with a switch stick and may be tied di- 


Type JDO; ratings, 600 volts, 100 amp 
Line Material Co., South Milwaukee. 
rectly into the line or mounted on a cross- 
arm. They are re-fused like a primary cut- 
out, using either secondary or standard uni- 
versal fuse links, says the manufacturer. 


Circuit Breaker 


Type Fk-45; 75,000 kva. interrupting 
rating; 600, 1,200 and 2,000 amp. Gen- 
eral Electric Co., Schenectady. 


This new oil blast circuit breaker is 
described as a non-oil-throwing breaker with 
plate steel rectangular tank with separating 
chamber, _ silver-to-silver main contacts, 
easily renewable arcing contacts, oil blast 
baffles and Herkolite bushings. Sturdy tank 
construction is said to make it especially 
applicable where heavy duty and _ small 
space requirements are desired. 


° 
Reversing Switch 


This short are reversing switch has been 
developed especially for use in plating 
rooms, where both cathodic and anodic cur- 
rent are wanted; contact in either direct 
or reverse is made by moving the handle 
through an are of only 60 deg. Adjust- 
ments are provided for keeping the jaws 
and blades tight; terminals are plainly 
marked on the base and cross-connections 








“Miller” reversing 
amp. sizes é. 
Rapids 


switch; 200 to 600 
Miller Co., Grand 
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of heavy copper are interposed between the 


switch jaws. 


Suspension Clamps 


Suspension clamp with 0.7 in. cable 

seat. Ohio Brass Co., Mansfield, Ohio. 

With the addition of this clamp this com- 
pany’s line of suspension clamps includes 
thirteen sizes, with cable seat diameters from 
0.4 to 2.25 in. New clamp is suitable for 
350,000-cire.mil copper cable, 250,000-cire.mil 
copper cable with liners, 266,800-circ.mil 
steel-reinforced aluminum cable or No. 4/0 
steel-reinforced aluminum cable with liners. 


Roller Conveyor Switch 


A full-powered radial switch for use with 
roller conveyors permits intermediate dis- 
charge of commodities at any of one or 
more points, without any manual effort 
other than pressing a button, it is claimed. 









Radial switch; built to fit existing 
roller conveyor systems. Standard Con- 
veyor Co., North St. Paul. 


Switch is moved to its various positions 
by power; after the operator presses a 
push-button, its operation is said to be en- 
tirely automatic, the switch stopping when 
it reaches the discharge position and re- 
turning to normal position when the com 
modity has passed over it. 


© 
Flow Meter 


New electrically operated flow meter con- 
sists of a transmitting unit, operated by a 
Ledoux bell flow measuring mechanism of 
the type used in this company’s mechan- 
ically operated meters, and a receiver, con- 



















Synchro-Meter; for a.c. at from 95 to 
125 volts, 25, 50 or 60 cycles. Bailey 
Meter Co., Cleveland. 





taining the indicating, recording and _in- 
tegrating instruments. Transmitter is _ lo- 
cated at the point of measurement of the 
variable and receiver is placed at a place 
or places convenient for obtaining the read- 
ings from the instruments as frequently as 
desired. Since no adjustments of the device 
are necessary at the transmitting end, it is 
claimed that the transmitter may be _lo- 
cated in a relatively inaccessible place. 
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Torque Testing Device 


This portable device has been designe: 
to méasure clutch and demand pointer fric 
tion on types RW and DR demand regis 
ters. It consists of a calibrated spring, the 


Portable torque testing device. West- 

inghouse Electric & Manufacturing Co.. 

East Pittsburgh. 
inner turn of which can be rotated by a 
shaft provided with an adjustment knob 
carrying an index. Outer end of this spring 
operates a finger which is to be applied to 
the register maximum demand pointer or 
the push finger and which also operates a 
dial marked in centimeter-grams. 


Furnace Blowers 


No. 17-E; maximum free air delivery, 
1,420 cu.ft. per minute; two other 
sizes have deliveries of 1,100 and 2,600 
cu.ft. per minute. Emerson Electric 
Manufacturing Co., St. Louis. Mo. 

A complete new line of direct-drive pack- 
age unit furnace blowers is being marketed: 
the special design blower wheels of these 
units are mounted directly on the motor 
shafts. In addition, the motors are rubber 
mounted to provide quiet operation. Three 
of the new blowers are shipped complete 
with Dustop filters; two have eight-speed 
control units, one has a_ two-speed snap 
switch. 


Explosion-Proof Fixtures 


New 200-watt, inclosing-globe type, ex- 
plosion-proof fixtures for Class I, Group D 
hazardous locations have attachable porce 
lain-enameled steel reflectors. Detachable 
hood construction in which socket is held 
between hood and fixture body by a deep- 


Benjamin explosion-proof fixture; dome, 
shallow dome and symmetrical angle 
shapes available. Benjamin Electric 
Manufacturing Co., Des Plaines, IIl. 


threaded joint, to form a barrier between 
conduit system and lamp chamber, is one 
of the exclusive features claimed for these 
fixtures. Reflectors clamp on bead of guard 
and can be attached or detached without 
disturbing guard. 
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Four pole type capacitors with bracket ready for pole mounting 


ATT) eed Aa: 


CORNELL-DUBILIER POLE TYPE CAPACITORS 
FOR POWER-FACTOR CORRECTION 


The development by C-D engineers of on economical capacitor for power factor. Outdoor pole type capacitors are also used by indus- 
Power factor correction of transmission systems has made possible trial plants. Other capacitors for power factor correction in industrial 


the utilization by power companies, of present generating and dis- plants are described in catalogs Number 138A and 140A. 
tribution lines to their fullest profitable capacity. Not only has power 


heer conection by capectiom mate ible the serving of addi- Pole type capacitors can be supplied with either one or two bushings, 
ional consumers at a lower producing cost, but also service to these at voltage ratings from 230 to 6900 volts, A.C. 
onsumers is considerably improved. 


These capacitors, encased in hermetically sealed, non-corrosive 


; ~, Two terminal pole type capacitor. 
ype capacitor showing convenient mounting bracket. ce ue P yP P 


Complete technical and descriptive data contained in Catalog No. 


139A, available on request. C-D engineers will be glad to discuss 
welded steel containers, can be mounted directly onto the cross-arms the money-saving possibilities of a capacitor installation, with rec- 


 tonsmission poles by means of simple, inexpensive brackets. ommendations for the proper type equipment for your particular 
This makes possible correction at the most strategic points of low requirements. No obligation, of course. 


WORLDS LARGEST EXCLUSIVE MANUFACTURER OF CAPACITORS 


7 ;, ae CORNELL-DUBILIER CORPORATION EWM.I. 
= SOUTH PLAINFIELD, N. J. 


Please have your representative call (_] send catalog ["} 
Name 


ORNELL-DUBILIER CORPORATION SOUTH PLAINFIELD, N. J Address 


City 
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CHECK THE MAXIMUM DEMANDS 


on your 


DISTRIBUTION TRANSFORMERS 
REGULARLY AND ACCURATELY 
The H-D MAX-I-METER affords a low cost, dependable method 


of knowing your maximum load for any given period. It helps 
utilities to profit more greatly from new loads by making maxi- 


mum use of existing facilities and equipment. 


The MAX-I-METER is a combination of an 
electro-thermal type Lincoln maximum demand 
meter and a multi-range split core current 
transformer. 


No skill required to use it. Simply clamp the 
MAX-I-METER over one of the transformer 
leads and let it hang there as long as you 
want the test to run. A maximum pointer 
held by a friction device retains the highest 
reading until reset. 


Send 
for 
new 


bulletin 


H-D ELECTRIC CO. 


100 W. MONROE ST., CHICAGO, ILL. 
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Recent Legislation 


ARKANSAS — Disregarding a suggestion 


from the Federal Rural Electrification Ad- 


ministration that release of REA funds to 
Arkansas would be facilitated by veto of 
House Bill 463 authorizing formation of REA 
co-operative associations, Governor Bailey 
approved the bill. Chairman Thomas Fitz. 
hugh of the state Utilities Commission said 
John M. Carmody, REA administrator, ob- 
jected to a section of the bill which pro- 
vides that co-operatives must obtain a cer- 
tificate of convenience and necessity from 
the state commission before starting con- 
struction of lines. Mr. Fitzhugh said this 
provision would not delay construction of 
REA projects because the commission is 
anxious to co-operate in every way possible 
to bring the advantages of electricity to 
farms and rural communities. 


Ruope Istanp—Bill giving cities and 
towns the right to construct, operate and 
maintain power plants and waterworks sys- 
tems for their own use or for public and 
private consumers of gas or electric heat, 
light and power has been introduced in the 
Senate. Communities could, under the pro- 
visions of the bill, contract debts and issue 
bonds, collect and assess ad valorem taxes, 
purchase and acquire land and use _ the 
power of eminent domain. Each community, 
before starting the operation of such sys- 
tems, would be compelled to file a schedule 
of rates with the state utilities division. 


MaryLanp—A move to place a tax on 
utilities to help raise relief funds has been 
started in the Maryland General Assembly, 
now in special session to enact a new relief 
measure. The relief-revenue bill passed at 
the recent session was vetoed by Governor 
Harry W. Nice. Under the new plan the 
consumers would pay 1 per cent tax on the 
consumption of electricity and gas, but that 
used for manufacturing purposes would be 
taxed only at one-half of 1 per cent. 


MaineE—A bill which would have author- 
ized municipalities to establish, acquire and 
operate public utilities has been rejected by 
the House of Representatives. Following a 
heated discussion of the measure, the lower 
branch accepted the majority unfavorable 
committee report on the motion of Repres- 
entative Daniel W. Webber. The Senate 
had previously rejected a similar measure. 


Minnesota—tThree bills providing for 
public ownership of power facilities have 
been defeated in the last two months by the 
Legislature. The House recently turned 
down a bill which would have enabled the 
city of Minneapolis, served by the Minne- 
apolis General Electric Company, a_ sub- 
sidiary of Northern States Power, to issue 
revenue bonds for the construction of an 
electric system to serve the city and all 
territory within 50 miles. On February 17 
the House vetoed a bill calling for issuance 
of $50,000,000 in bonds to be used for a 
statewide electric distributing system, and 
on March 18 a bill of a similar nature, 
but setting no maximum on the amount of 
bonds to be issued, was rejected. 


OKLAHOMA—A measure designed to pre- 
vent utility companies from delaying rate 
reductions ordered by the Corporation Com- 
mission by carrying appeals into federal 
court has been passed by the Senate and 
sent to the House. The bill provides a sys 
tem of judicial review to come within pro- 
visions of the Johnson act. By setting uP 
adequate system of review, the utilities will 
be prevented from transferring their cases 
into federal courts. 
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INSULATORS 
38 “‘Silentype Insulators Prove to| 
* be Economical Cure for Radio | 
Interference,” Articles and catalog supp., | 
5 pp. Ohio Brass Co., Mansfield.—Theory 
of the design of these radio-interference- 
free pintype insulators is explained, and 
complete descriptions, including data, of 
the available units are given. 


ELECTRIC CONTROLS 


39 Folder P197, Struthers Dunn, | 
* Inc., Philadelphia. — Illustrates | 
and describes briefly this line of relays, 
timing devices, thermostats, electric 
counters, melting pots, ladles, etc. 


GRAPHIC METERS 
40 Catalog 337, 88 pp. The Ester- | 


line-Angus Co., Indianapolis.— | 
Describes this company’s complete line of 
graphic instruments; illustrates seven type 
of instrument cases, 21 different chart 
drives and 24 kinds of meter elements. 


CIRCUIT BREAKERS 


4 ] “Keeping A.C. Motors in Oper. 

" ation,” Bulletin 237, 6 pp. 
I.T-E Circuit Breaker Co., Philadelphia.— 
This bulletin on the company’s circuit 
breakers includes a description of the 
Thermo-magnetic Overload Feature, a re- 
cent development. 


INDUSTRIAL EQUIPMENT 
42 Three folders. Ideal Commuta- 


tor Dresser Co., Sycamore, Il]— 
A reversible wire stripper that strips 
clockwise or counter-clockwise is pre- 
sented in one folder; another describes 
the Marshall line of floating-carbon-pile 
regulators recently acquired by this firm; 
the third tells of three-purpose cleaners, 
for vacuuming, blowing and spraying. 


CENTRIFUGAL PUMPS 


43 Bulletins W-317-B5, 4  pp., 
* W-318-B7A, 4 pp. Worthing. 


ton Pump & Machinery Corp., Harrison, 
N. J.—First bulletin treats of centrifugal 
pumps for underpass drainage. Balanced, | 
multi-stage, volute centrifugal pumps for | 
boiler feed service are discussed in the 
second folder. 


LUMINOUS TUBE TRANSFORMERS 


44 Wall chart, 21 x 28 in. Jeffer- | 
* son Electric Co., Bellwood, IIl. 

—Gives essential information on luminous 

tube footages, transformer data, and simi- | 
lar material helpful to those engaged in | 
the design, construction and installation of | 
Neon signs and illuminations. 


| 
| 
POWER PUMPS | 


45 Bulletin No. 6165, 6 pp. Fair- 
* banks, Morse & Co., Chicago.— | 


Describes this line of duplex, self-oiling | 
pumps for handling mud and slush, clear | 


water, petroleum products and other | 
liquids. 


| 
| 
| 


EXTRACTION STEAM HEATERS 
46 Bulletin 277, 12 pp. The Gris- 


com-Russell Co., New York.— 

Tells of several important developments in 

heater design, including a design of water 

head to eliminate bolts otherwise required | 
for high-pressure service and to provide a 

visible pressure seal. 


PROCESSING EQUIPMENT 


7 Products Bulletin No. 103, 8 pp. 
* Edge Moor Iron Works, Inc., | 
New York.—This is a listing of various 
special fabricated processing equipment | 


available from this company, with added | 
ph tos, 
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Hardware-BTC 


Drop Forged Clamp No. 6204, Ball Hook No. 3001, Drop Forged Caps. 


Try 
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Photographed in our studio 
in duplicate of a hook-up 
in actual use. Details on 
request. 








If it’s Hi-Line Hardware - it’s in_this Book 
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A large hydro plant 
presented ELPECO with 
a switching problem in 
which limited space and 
safe operating condi- 
tions were a major con- 
sideration. This 4000 
Ampere, 25,000 volt 4- 
pole switch, equipped 
with cory interlocks, is 
the answer. 


(1616) 


¢* 


© 


Pr ee 
' [I 
=a! ‘gut 


ee te 
4 errors 
a a 


Contact end in front con- | 
nects to bus. Contact end in | 
rear connects to line. Hinges | 
connect to oil switch. Also | 
has bus grounding switch on | 
contact end. Bus ground | 
switch is in open position— 
main switch closed. 


Proper design — finished | 
workmanship. 
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Live Line Tests 
Find Defective Bushings 
| Continued from page 43 | 


vestigated on a 110-kv. condenser type 
compound-filled oil breaker bushing 
which showed a power factor of 6 pei 
cent against a normal value of 2.5 per 
cent. This abnormal value would or. 
dinarily indicate removal of the bush. 
ing, but by potential gradient test it 
was shown that the fault was confined 
to the upper one or two layers of the 
32-layer bushing. Monthly observa- 
tions of potential gradient over the 
past year have shown no progress of 
the fault, and since the bushing ex- 
hibits probably 90 per cent of its 
original strength no action has been 
taken toward its replacement. 

The limits of power factor com- 
monly adopted from empirical re- 
sults for the various classes of bush- 
ings make no allowance for differences 
in location and distribution of energy 
losses. An appreciable increase in 
power factor might occur due to one 
or more of several causes without in- 
volving a hazardous condition. 

A moisture path over a_ porcelain 
surface either partially or completely 
between terminals may cause no per- 
manent damage to the insulation, but 
if its presence introduces undue stress 
on another part of the dielectric sus- 
ceptible to burning from _ static 
streamers eventual failure might en- 
sue. Such distress can be most 
definitely indicated by a_ reliable 
gradient test and remedial measures 
applied before incipient burning of 
the insulation takes place. 

It may be suggested that the loss 
corresponding to a power factor of 
25 per cent might occur in a single 
layer of a condenser bushing, the con- 
centration of heat resulting in pro- 
gressive thermal failure of adjacent 
layers. That such a condition is not 
probable may be demonstrated by an 
analysis of the electric circuit involv- 
ing calculations of power factor for 
various leakage 
different percentages of the series ca- 
pacities. The conclusions derived indi- 
cate that a power factor of 25 per cent 
must involve at least 40 per cent of the 
layers. Since this result requires each 
of the defective layers to be shunted 
by the most favorable resistance value. 
it is probable that power factors of 
the order of 25 per cent arise only 
from continuous line-to-ground leak- 
age paths, and these frequently can be 
shown to be least hazardous. 
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TIME - WEEKS 





Simplex Wire & Cable Co., 





Simplex- ANHYDREX AA 


deproteinized rubber insulation for wires and cables 


ANHYDREX 


Deproteinized Rubber Insulation 













Simplex Wire & Cable Co. 
79 Sidney St., Cambridge A, Boston, Mass. 


for 


Please send booklet, data sheet and technical paper 
on Simplex-Anhydrex AA to: 


These charts are based on 
actual tests. They serve to il- 
lustrate in some measure just how 
good Simplex-ANHYDREX non-water 
absorptive deproteinized rubber insula- 
tion really is. The charts don’t tell the whole 
story — not by any means. The whole story is 
contained in a booklet recently revised and just 
off the press. We will be glad to send you one upon 
request. 


Simplex-ANHYDREX is so new, so revolutionary, that 
many people who have heard the facts about the perfor- 
mance of Simplex-ANHYDREX find the truth difficult to 
believe. 


This is the basic story of ANHYDREX. Ordinary rubber 
contains proteins which absorb water. Research in Sim- 
plex Laboratories revealed the cause and cure of water ab- 
sorption and led to the development of Simplex-ANHY- 
DREX AA deproteinized rubber insulation. Deproteini- 
zation makes rubber non-water absorptive and removes the 
cause of most cable failures. The electrical and physical 
properties of the rubber remain unchanged. 


Lead sheaths are unnecessary with Simplex-ANHY- 
DREX insulation. Omission of the lead sheath makes a 
lighter cable and assures freedom from electrolysis, cor- 
rosion and other sheath troubles. 


Do you want the booklet “ANHYDREX Insulation for 


Wires and Cables” mentioned above? We will be glad to 
send it. 


Sidney St., Cambridge A, Boston, Mass. 
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ONNECT WITH BURNDY ® CONN WITH BURNDY ¢ CONN Detachable Instruments Widen 

¢ CONNECT WITH BURNDY ¢ CONNECT WITH BURNDY *® CONNE Sweep of Production Metering 
CONNECT WITH BURNDY ¢ CONNECT WITH BURNDY ¢ CONNECT . 

Et mE Names | CoMmued from page 45] 
OIC SEU Tes ieiceee ONNECT am ; 

: © CONNEMG the switch-blade connections op 

the back of the instrument hase 

col sods tte) Standard sockets are listed in a wide 

e ET | variety of styles, including vertical 
Petey ONNECT and horizontal arrangements, two 

= ¢ CONNE depths, with or without breakouts jp 
Per ONNECT the back, three sizes of conduit and 

aa fefeysinix | With or without circuit-closing devices, 
aa: arti ti tent | all to meet the requirements of most 

5 megs | any conceivable arrangement of wiring 
= ae details. 


fe a dependable, low -cost CONNE¢ Plugging the desired instrument 


into the socket completes the connec. 
CON! 


- = | clamp for grounding. . ; NNECT \ | tions from the socket to the instr. 


efe}sisix: | ment automatically. The instrument 

ee Sh Xe is sealed to the socket with a grooved 
ea . | —_ felessirix | ring, fitting over a flange on both the 
na ea ——— ie instrument and socket, making the en. 
se = | | CONNEGS dustproof and weatherproof, 
ae : “a — =~ ea To remove the instrument, the seal. 
fg luda ms a, pear _ ing ring screw is loosened and the 
nS jateaneayl | _ sealing ring removed, at which time 


CONN c—_ : , “4 NECT _ the instrument may be pulled from 
e co o> aed: ; / . Seriis =the socket without 
/ 





disturbing _ the 
CONNIE 


teu | permanent wiring to the socket. 
e co tr a : einixe | Detachable instruments are available 
CONNE a ~ a oi) NECT in a.c. ammeters self-contained up to 
ar 3 a" . Yesinix and including 75-amp. For larger 
currents a current transformer is 
Leys 3 etd se 


used with a 5-amp. detachable instrv- 
« CO | : sad _ment. Single and polyphase wat 
CONNEC 


meters are available, self-contained up 
to and including 20-amp. and 1) 
ers volts. For higher ratings, curretl 


° co Te oaURNDY GROUNDEM =k 
CONNEC 3 type GH 


eco 4 DNNEC | transformers are used, and the po 
Pere 4 om egy | — geen for a voltages i 
instantly instatle Ninixe | supplied with external resistors 0 

Wee ee _ — ae a top or around ECT | transformers. D.c. ammeters it 
agi = aa or pipe, saves labor time. at available up to and including 30-amp. 
oe. the side : a © high-strength copper alloys, it te CT | self-contained, beyond which a line 0! 
sagas: ade or below the ground! Low PF . shunts is available for larger cu 
Esteves ae he toy modern manufacturing methods, ei 6 rents using a 50-millivolt d.c. am 
hd ads vrenet anon economy! Write for your nen | meter. A line of both dic. and at 
e CON ih described in Bulletin 3018-W. Wr! ix | voltmeters is also provided in rang 
NN Co Sam | from 150 to 750 volts self-containt 


bn OO}. I Miz | dc. and 150 to 600 volts self-com 
CONNEC CT | tained a.c. 
en OO). by | pa ° 


CONNECT Z 


e CONN! ENGI NEERING @® COMPANY, INC. a Elevator Order From Italy 


ee aah N Y T The first peg — 7 
¢ CONNIE d YORK Be | tor equipment for ” y wil 4 
Berd M50 E133 ST. NE ee ia Sor 


site chemical concern located in Mile. 
ONNECT ' IGT RR CONZMN, | The order, covering equipment ! 


Ad CONNECT WITH BURNDY e CONNECT WITH BURNDY bd ele} SiC) x4 twenty elevators, has been received by 
CONNECT WITH BURNDY ¢ CONNECT WITH BURNDY *® CONNECT | the Westinghouse Elevator Comps! 
¢ CONNECT WITH BURNDY * CONNECT WITH BURNDY © CONNEGRRE CO Gira ORE tnt le of Frath 


ONN] NITH BURNDY @ CONN! WITH BURNDY ® CONN | Reed, president. 
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_ SA-2522 © SA-3027 © SA-3532 © SA-40O37 @¢ SA-4542 

the po 

ltages is WITH MILD POLISHING ACTION These New “SA” Series Grades have the 

stors of are now available: superior commutating properties, the low fric- 

sare ° * Je .° 

eae @ To maintain a clean, well polished commu- _ tion and the smooth riding qualities character- 

a line of tator surface where gaseous contamination of __ istic of all “SA“ Series brushes. They are held 

ger cur the air, acid fumes or oil vapor results in trou- to the same rigid uniformity in performance 

se ™ blesome deposit. characteristics. 

and a. 

ae @ To eliminate commutator depreciation arising They supplement, but do not replace the 

contained from the necessity for frequent refinishing of original, entirely non-abrasive grades, SA-25, 

self-cor commutator surface. SA-30, SA-35, SA-40 and SA-45, which are 
@ To avoid expensive shut-downs and delays _ still the standard of superiority for normal, 
under severe load conditions. heavy duty service conditions. 

Italy — . 

al Let us demonstrate these new “SA” Series Grades where you have need fora 
ess elev > 


‘I be brush with mild polishing action. 


io SS er 
mpany, # 


| 
“I NATIONAL CARBON COMPANY, INC. | 
eceived by - Unit of Union Carbide ae and Carbon Corporation 
Compal: Carbon Sales Division, Cleveland, Ohio General Offices: 30 East 42nd Street, New York, N. Y. 
of Frash _ BRANCH SALES OFFICES: NEW YORK "PITTSBURGH . CHICAGO - SAN FRANCISCO 
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@ The pivot man in an industrial plant is the motor brush. 
If it fails to function properly in easy going or rough heavy 
going, such as sudden peaks or overloading, your plant is 
paralyzed. Every minute your machinery is idle it costs 
dollars and in many cases hundreds of dollars. You 
cannot afford to buy anything but the finest in motor 
brushes. Ohio Carbon Brushes are scientifically made, uni- 
form in quality, design and materials, consequently they 
are absolutely dependable. Large and small industrial 
plants thruout the entire world have been using Ohio 
Carbon Brushes for years, which proves their absolute 


reliability under every conceivable working condition. 


iii: 


12508 BEREA ROAD 
eS 
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Cement Plants Modernize 
the Electrical Way 
[Continued from page 48] 


drives, but due to loss in and cost of 
transformation they now belong to the 
past. The older type of synchronous 
motors employed some type of clutch, 
either friction or magnetic, to allow 
slip in starting the load and bringing 
it to speed. The tendency of the 
clutch to grab and break the shaft 
made their use undesirable. Motors 
having too high starting torque should 
not be used for tube mill drive be. 
cause of the tendency to spin the shell 
of the mill, then momentarily grab 
the load, then skip again, etc., and 
thus exert tremendous stresses on the 
mill shell, shafting and gearing. 

Interlocks are used between the mill 
drive motors and the conveyor motors 
serving the grinding mills. Failure of 
any conveyor motor will stop the 
grinding mill motors, thus preventing 
material from becoming jammed or 
packed in the conveyor system. The 
gear reduction mechanism on the mill 
drive is usually provided with inter- 
locks that automatically shut the mill 
down in case of low oil pressure or 
misalignment of the shaft between the 
mill and the gear drive or motor. 

In all stages of production the sup- 
ply of power to motors driving kilns, 
grinding mills, conveyors, pumps and 
agitators must be continuous. Allter- 
nating-current equipment is used 
wherever possible, but for motors re- 
quiring close speed adjustment direct 
current is used. To supply the de. 
load, as well as dc. for excitation, 
motor-generator sets are needed. Two 
sets are usually provided. One acts 
as a spare and is provided with a 
gasoline or Diesel engine to permit 
the generation of both a.c. and d.c. in 
case of power failure. This set is pro 
vided with sufficient capacity to 
least turn the kiln. With it, the kiln 
can be turned slowly as it cools, bring 
ing it to low temperatures without 
warping. In case of power failure for 
a considerable length of time sufficient 
power can be generated by the spate 
motor-generator set to operate al! 
compressors for slurry agitation (to 
prevent settling) and to operate waler 
pumps and supply emergency lighting, 

In a number of instances recording 
instruments have been installed on ® 
small panel in the plant superintent 
ent’s office, to provide a momento 
moment check on the efficiency of kiln 
operation as well as a permanent ree 
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. . « then you, too, ¢ 


substantial saving 


offered by the n 


saves drafting time 

"The use of the ‘blocking out’ method 
with Ozalid Transparent Duplicates has 
saved from 25 to 68 per cent in drafting 


. cut costs from $10.00 to $1.10 per 
drawing!" 


time .. 


saves time in the print room, too 


The fastest reproduction process ever 
developed! Only two simple steps . . . ex- 
posure and dry development. No solutions 


to prepare ... no washing and drying. 


saves space 


Complete unit for average engineering 
office is less than 54 inches long, 28 inches 
wide, and 24 inches high . . 


compact that it can be placed anywhere in 


. so clean and 


the drafting room. 


saves material 

No costly chemicals required . . . vapor 
from one gallon of ammonia will develop 
10,000 square feet of prints... no trimming 
waste with cut sheets of Ozalid Paper and 


Cloths due to dry development. 


saves eyes and errors 


Clean, clear Ozalid White Prints are 
easier to read, check, and correct . . . pre- 
vent those costly mistakes caused when de- 
tails or corrections are obscured by a con- 
fusing blue background, or by undependable 
developing methods. 


These savings are often sufficient to 
exceed the moderate first cost of Ozalid 
Equipment the first month ... and are cer- 
tainly sufficient to warrant a thorough in- 


vestigation of the Ozalid Process. 


Write for complete information! 


WHY THE OZALID METHOD IS FASTER..SIMPLER..BETTER 








UEPOSURE) DSSOLVING DEVELOPING CHEMICALS = MOXST DEVILOPING 





© er )--—~ 


OZALID CORPORATION, 354 FOURTH AVENUE, NEW YORK, N. Y. 


Please send . . t } 
Process with samples of prints and prices. 


Company.... 
Street... 
City... 
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. without obligation or cost . . 


. complete information on the Ozalid 
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ord, although recent tendency is to |o- 
cate such graphic instruments on the 
burner’s platform and thus give those 
in actual charge of operation full in- 
formation on past and present per. 
formance. These instruments include 
temperature and gas analysis record- 
ing instruments as well as magnetic 
revolution counters for the kiln and 
the slurry feeder. Data from these 
instruments are used to compute the 
approximate daily plant output. Di- 
rect telephone communication between 
the kiln feed and the kiln operator 
is provided in the superintendent’s 
office, thus saving time in cases of 
emergency. 

Cement plants are heavy users of 
electric power and belong, because of 
the uniformity of their load, to one 
of the most desirable groups of cus- 
tomers of electric power systems. 

At a comparatively low extra cost, 
in the instance of new cement plant 
layouts, it is possible to take full 
advantage of low off-peak power rates 
of power companies as well as bonus 
clauses for taking power at high or 
leading power factor by the use of 
large synchronous motors. So far sin- 
gle grinding units directly geared to 
1,250-hp. synchronous motors and 
above are in successful operation. 

Some years ago 15-18 kw.-hr. per 
barrel of cement was considered fair 
value, but nowadays, with require- 
ments for finer ground cement, values 
of from 18-20 kw.-hr. per barrel may 
be necessary in spite of the great in- 
crease in efficiency in the various steps 
in the manufacture of cement. 

Taking as an example a plant with 
a daily output of 2,000 bbl., we get 

2,000 20 

24 

This, however, would have to be 
raised because of load factor, or in 
particular, if off-peak operation is 
aimed at, a capacity of at least 2,000 
kva. would be desirable. 


— 1,670 kw. average load 


Nash-Kelvinator Dividend 


At a meeting of the board of direc: 
tors of the Nash-Kelvinator Corpora: 
tion held in Detroit recently a divi- 
dend of 25 cents a share, payable on 
May 20, was voted to stockholders of 
record April 26. This is the first pay- 
ment since the election of the new 
board on March 4. A previous distri- 
bution of 25 cents a share was voted 
on February 20, following the merge 
of the Nash Motors Company and Kel- 


vinator Corporation. 
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No other “‘tool’’ is as universally useful as light—or so 
important. It directly affects the efficiency of practi- 
cally every other production tool. That is why the un- 
equaled seeing efficiency of Cooper Hewitts is being 
used in ever-increasing numbers. Today, a million 
workers are benefiting themselves and their employers 
with the aid of this detail-revealing light. 

Cooper Hewitts produce a soft, glareless light. The 
long light source illuminates down, in and around the 
so-called “‘hard-to-light” spots. More uniform high- 
quality production is assured without costly, fatiguing 


STANDARD 
COOPER 
HEWITT 





“Better than daylight” for over 30 years. 


Give Them “Daylight” 
24 hours a day 





eye-strain. The soft, detail-revealing rays of Cooper 
Hewitt Mercury Lamps seem to magnify vision. 

Where perception of detail is most important, the cool 
yellow-green light of Cooper Hewitts is ideal. Where 
color discrimination is desirable, incandescent lamps 
can be added within the mercury fixture—achieving a 
close approximation of daylight. 

Gain for yourself and your workmen “better than 
daylight”’ 24 hours a day. Complete information is yours 
for the asking. General Electric Vapor Lamp Company, 
805 Adams Street, Hoboken, New Jersey. 


COMBINATION 
MERCURY AND 
INCANDESCENT 





For use where color is of importance. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 
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STERLING INTERNAL 


\e/ 


HIGH co COMBUSTION 


a 


ENGINES 


STERLING 
GAS ENGINES 


operate on low cost gas 





CONTINUOUS DUTY AT 750 TO 900 R.P.M. 


+ consi ncaa 
\Or* a ' 
x 7 S68. 


Viking model 6 cylinder 8” bore, 9” stroke, 270 
H.P., 900 R.P.M., on 1000 BTU gas. 


Scientific design provides a higher speed gas 
engine, with greater reliability because of a 
patented piston, lighter (dual) valves, coun- 
ter weighted crankshaft, and better balance. 


STERLING ENGINE COMPANY 
Home Office and Plant 
1270 Niagara St. 
Buffalo, N. Y. 


Branch Office 
900 Chrysler Bldg. 
New York, N. Y. 


Dept. C-2 

















Selling Rural Service 
for Mutual Profit 
[Continued from page 53] 


farm sales school, so that each of 
these individuals has enough general 
knowledge of our farm and rural pro- 
gram to talk intelligently to the 
farmer about his electrification prob- 
lems and direct him to the proper 
dealer or the proper person in our 
organization should he require more 
technical information. 


Research on uses and economics 


Backing up this entire program, we 
have several people at work contin- 
uously making studies as to how the 
customer uses our electric service, 
what money he can afford to pay for 
various services, such as electric re- 
frigeration, water heating and milk 
cooling, so that we may increase its 
value to our customers and its market 
for electricity. It is our firm belief 
that the only way electric service can 
be sold is to make it serve a useful 
purpose for our customers. For ex- 
ample, in the case of water heating, if 
we are to sell it in volume, it must be 
sold at a price dollar for dollar equal 
to the cost of heating water by the 
cheapest other available means in the 
country, which may be either wood or 
coal, if any large number of people 
are to use it. The accompanying curves 
give an indication of the effectiveness 
of this program. 

°e 


Moves to Enlarged Quarters 


Announcement has been made that 
the Eagle Electric Manufacturing Com- 
pany is compelled to move its office 
and warehouse to larger quarters due 


| to the constant increases in the demand 


for its products in and around the 
vicinity of Chicago. On April 15 the 
Chicago office was moved to 627 West 
Jackson Boulevard. 


+ 
Ford Motor Uses More Power 


Electric power consumption by 
Ford Motor Company in the Detroit 
area set an all-time record in 1936 and 
totaled 724,567,451 kw.-hr. The new 
electrical production and consumption 
record was attributed to increased pro- 
duction, the beginning of operations 
in the new Ford steel mill and the re- 
opening of the recently modernized 
Rouge glass factory. Of the total 
power used 987,300 kw.-hr. was pur 


—— 





chased outside the plant. 
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Non-rust EVERDUR conduit 
embedded in concrete 





Installation of Nebraska Power Co., Omaha, showing three con- 
duits of non-rust EVERDUR Metal protruding from concrete 
floor. These carry lead-covered cables under the floor from the 

















turbine to a panel board. Phoenix Engineering Co., Engineers. 


. 








that | 
om- OR installations where superior physical prop- _—_ (Electrical Metallic Tubing in nominal sizes from | 
a erties plus excellent corrosion resistance are 3/8’’ to 2’) and R. C. (Rigid Conduit in nominal 
ue ; : ‘ ; : : : 
oid essential, conduit of non-rust EVERDUR Metal is sizes from 1/4’ to 4’’). Of uniform temper, 
the enjoying wide-spread use. The installation shown | EVERDUR conduit can be cut, threaded, bent 
the here is an example. It was necessary to pass large- and assembled in practically the same manner as 
vest size, rigid conduit through concrete flooring— _ steel. It is accurately drawn to size for assembly 
obviously a job for which only a strong, rust- with either threaded or threadless EVERDUR 
proof metal such as Everdur would be satisfactory. Fittings. Listed and labeled by Underwriters’ 
wer ei é 
EVERDUR Electrical Conduit is avail- , Laboratories. Sold through recognized dis- 
7 able in two wall thicknesses—E. M. T. AnaConnA tributors. Write for Publication E-12.  sz0 
trol mune to consumer 
and - 
new 
tion 
pro- 
ions 
, Te 
ized 
otal . a 
THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT | EVERDUR is a trade-mark of The 
pur American Brass Company, registered 





Offices and Agencies in Principal Cities * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. in the United States Patent Office. 
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INEWPAP B. CHANCE 
E-LINE. EQUIPMENT 
~~ SS CATALOG 

IS ON THE: 


IF YOU SPECIFY 
USE OR BUY: 


@ ANCHORS 
regs @ GUY FIXTURES 
@ CABLE RINGS e@ CABLE CHAIRS e LINE TOOLS 


YOU WILL WANT A COPY 


The new A. B. Chance catalog of pole line equipment will be one 
of the most complete and comprehensive of its kind. Celluloid 
tabbed indexes and a special color arrangement make it easy to find 
what you want at a glance. A new binding which permits the book 


to lie flat also allows you to take out and replace sheets with ease. 
The book will fit a standard file. 


The catalog data and other material has been carefully compiled to 
give you just the information you need about every product plus 


many valuable suggestions that will help you do a bigger and better 
job. 
























































Be on our list to receive one of the first copies. 
Either send a postcard to A. B, Chance Co. Dept B 


TEAR OFF AND MAIL 





















INDUSTRIE 


E-Fed =1-1alor mn ono karen 











MIssOUR! 











Dept. B 


| will want a copy of your new catalog. 














Please send me FREE one of the first copies off the press. 
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Recent Rate Changes 


ALABAMA Power CompaNny’s reduction in 
rates for industrial customers has been 
approved by the State Public Service Com- 
mission. The commission stated that the 
cut would result in an annual saving of 
$100,000 for these consumers. Under the 
new schedule customers with a maximum 
demand of 50 kw. and less will receive a 
reduction of approximately 12 per cent, 
while the Commission estimated the “over- 
all” savings on a percentage basis at 
approximately 544 per cent. The new rates 
will become effective with bills dated May 
1. Further effectuation of the objective rates 
announced sometime ago by Alabama Power 
and the Birmingham Electric Company will 
soon result in additional savings to resi- 
dential customers of the two companies of 
approximately $90,000 a year, the commis. 
sion announced. In the case of the Birming- 
ham Electric Company, the savings will 
become effective on May bills. The reduc- 
tion in the case of Alabama Power became 
effective April 30. 


KENTUCKY TENNESSEE LicHt & Power 
Company will put into effect in sixty 
Kentucky towns and communities electric 
rate reductions totaling $125,000. The lower 
rates will go into effect not later than 
July 1. The reduction is an agreed settle- 
ment of a proceeding instituted by the 
Kentucky Public Service Commission 
against the company. The reduction repre- 
sents approximately a 10 per cent lower- 
ing of bills in the company’s territory. The 
detailed distribution of the $125,000 reduc- 
tion will be worked out by the technical 
staff of the commission in the next few 
weeks. 


Georcia Power Company has been 
ordered by the State Public Service Com- 
mission to show cause on May 18 why its 
commercial rates should not be reduced 
throughout the State. The order, announced 
by Commission Chairman J. P. Wilhoit, 
also cited the Georgia Power & Light Com- 
pany to show cause May 12 why both its 
residential and commercial rates should 
not be reduced. Mr. Wilhoit said com- 
mercial customers of Georgia Power Com- 
pany paid more than $6,000,000 for service 
in 1936. The present commercial rate sched- 
ule ranges from 644 cents per kilowatt- 
hour for 25 kw.-hr. or less to 3 cents per 
kilowatt-hour for 2,000 kw.-hr. or more. The 
company also has in operation an “induce- 
ment” rate which materially lowers the cost 
to the consumer. It is similar to the in- 
ducement rate offered residential consum- 
ers. Georgia Power & Light’s residential 
rates run from 714 cents per kilowatt-hour 
down to 2 cents per kilowatt-hour for 200 
or more. Its commercial lighting rates run 
from 8 cents down to 3 cents for 2,000 
kw.-hr. and over, while the commercial 
rates run from 614 cents down to 2% cents 
for 2,000 kw.-hr. and over. 


ILLInoIs COMMERCE COMMISSION has an- 
nounced that estimated annual savings re- 
sulting from electric rate reductions during 
March amounted to $117,882. Of this 
amount, $103,000 was made in the resi- 
dential and commercial rates of several 
communities served by the Illinois Power & 
Light Corporation. 


CLEVELAND, Onio, MunicipaL  LIicHT 
PLANT has announced a reduction in rates 
designed to save $60,000 a year for the 
45,500 residential customers. Director Frank 
O. Wallace said the new rates graduate 
downward from 2.8 cents for the first 50 
kw.-hr. He declared that the new rate struc: 
ture was the lowest in the country with the 
possible exception of those offered by the 











WITH THESE 
MRS.JONES — 
YOUR MODERN 
KITCHEN 1S 
COMPLETE | 


HAT better prospects for prof- 

itable sales of complete kitchens 

than your old friends? You know that 

they like you . . . you know they have 
money to spend. 


TO YOUR 


OLD friends 


Those friends are in two groups: 
The ones who have already bought 
your ranges, your refrigerators. And 
those you didn’t quite sell, when you 
had only those items to offer. 
Whitehead sinks and cabinets 
give you a valid reason to go back 
and see both of those groups. For 
this is the year “complete kitchens” 
are the buy. Whitehead sinks and 
cabinets are planned to fit your other 
units . . . same height, same working 
surface of durable Monel. For the ones 
who have those units, Whitehead fin- 


ishes the job. And you'll be able to push 
over many of the other group too, now 
that you're offering the kitchen equip- 
ment. 

Here’s what you can offer: (1) 57 
models of Monel cabinet sinks, in any 
size from 48” to 144”. (“B” in illustra- 
tion above.) (2) A complete line of all- 
steel wall cabinets and base cabinets 
with work-tops of Monel, enameled to 
match your products. (“A” and “C” in 
illustration above.) 

For full details and the price list, 
write to-day to 


METAL PRODUCTS CO. 
WHITEHEAD 22:52:23222 
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Star Performery 


mada 


se 


MAKERS OF 
ELECTRICAL 
PORCELAIN 


SINCE 
1899 


PORCE 
TRENTON 


— “LLAVOLAIINE * 





MAKERS ALSO 
OF NU-BLAC, 


AND 
OMPANY commerciat 
NEW JERSEY 


WHITE 


van 
LAVOLAIN 


is a strong, dense 
heat - resistant 
porcelain that is 
used widely for 
small bushings, 
rods and coils 
that must stand 
rough usage, high 
temperatures and 
rapid heat 
changes. 


THERMOLAIN 


A porous, re- 


fraciory _ insula- 
tion of great 
strength, highly 


recommended for 
domestic heat- 
ing appliances, 


VITROLAIN 


A low porosity 
porcelain used to 
offset conditions 
of high frequency 
and high mois- 
ture. 


STAR 


METER SEAL 


Guards constantly 
against power theft. 
Costs but = few 
cents. Saves thou- 
sands of dollars. 
Send for sample. 
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WOLVERINE 
TWISTING SLEEVES 


Wolverine twisting 
sleeves trace their cop- 
per-nerved endurance 
to the finest High Con- 
ductivity Seamless Cop- 
per Tubing, produced in 
one of the most modern 
tube mills in America 
specializing in the man- 
ufacture of “tubing ex- 
clusively.”’ 


They have the uniform 
soft temper that allows 
easy twisting. After 
twisting, they harden, 
with a moisture-proof, 
wind-proof, sleet-proof, 
tension-resisting grip on 
the cable. 


N.E.L.A. Committee 
specifications govern 
their manufacture. 


Samples on request. 





WOLVERINE TUBE COMPANY 


1411 Central, Detroit ° 
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Sales Offices in Major Cities 








TVA and the Tacoma, Wash., municipal 
plant. The municipal plant cut its rates to 
meet the reduction recently made by 
Cleveland Electric Illuminating Company, 
the private utility operating in the city also. 
The utility cut will save the 282,000 custo- 
mers $900,000 a year. The new rate is 4 
cents for the first 50 kw.-hr., 3.5 cents for 
the next 50, 2.75 cents for the next 100 
and 1.5 cents for all in excess of 200 kw.-hr. 
a month. The minimum charge is 60 cents 
a month per installation. 


East Hampton Etectric Licht Company 
has filed schedules of revised electric rates 
with the New York Public Service Com- 
mission which reduce rates for residential, 
commercial and power service, making the 
rates for service from overhead lines identi- 
cal with eastern division rates of the Long 
Island Lighting Company. The rates were 
filed as the result of a recent order of the 
Commission permitting the merger of the 
East Hampton company into the Long 
Island company. No estimate was given 
by the company as to savings which con- 
sumers will receive as a result of the newly 
filed rates. 

Groton Eectric DEPARTMENT has filed 
revised electric rates with the New York 
Public Service Commission which are esti- 
mated to save consumers of the village 
plant approximately $7,000 annually. 


Municipal Plants 


OroviLte, CALir.—Enabling legislation to 
permit the issuance of revenue bonds for 
the acquisition of an electric distribution 
system was defeated by a narrow margin 
in a special election held recently. The 
vote was 595 for the bonds and 662 against 
the issue. Patterned after legislation re- 
cently passed by the California Legislature. 


| the proposal would have permitted revenue 


bond issues by a simple majority vote in- 
stead of the two-thirds provision now in 
force. The measure had the support of two 
local newspapers, but was opposed by Pa- 
cific Gas & Electric Company, which serves 
the community. 

Manninc, lowa—At a recent special elec- 
tion the city voted to buy the local power 
plant from the Iowa Public Service Com- 
pany for $135,000. The vote was 500 for 
and 379 against the proposal. The plant is 
to be paid for out of earnings. 

Storm Lake, Iowa—Iowa Public Service 
Company was denied the renewal of its 
franchise for a four-year period in a recent 
city election. The election was a climax 
to a controversy of several months as a 
group of citizens have been campaigning 
for a municipal power plant. The present 
franchise of the company will not expire 
until August, 1938. 

Gooptanp, Kan.—Citizens Utilities Com- 
pany has filed an alternative writ of man- 
damus in the state supreme court against 
the city and State Auditor George Robb, 
asking that $200.000 in light and power 
bonds be declared void. The writ, claiming 
that ballots used im the election in which 
voters approved the bond issue were 1n- 
correct, asked that registration of the bonds 
be declared void. 

Paris, TenN.—Mayor John Reeves has 
been advised by Kenneth Markwell, state 
director of PWA, that the injunction issued 
to Kentucky-Tennessee Light & Power Com- 
pany by District of Columbia supreme court 
against PWA had been modified to permit 
supervision by PWA in the construction of 
the municipal plant. Paris had applied for 
a grant of $135,000 to aid in building 4 





Wi cettti-imi deol tuliitcim tml e ticity 
point where pressure, flow, liquid 
level, temperature, voltage 


or current is to be measured 


Now... METAMETER offers 
a SIMPLE, LOW-COST way 
: of long distance measuring 


You really will be surprised — and pleased —at 
the simplicity of Bristol’s Metameter System. 
A transmitter at the distant point, a recording 
receiver at headquarters, and a simple two-wire 
n- interconnecting circuit—that’s all there is to it. 


The large 12 inch receiver chart records every 
ce fluctuation of the quantity being measured — 
nt the instant it occurs—even hundreds of miles 
| away. In this way you can have before you a 
continuous uninterrupted 24 hour record of 


pressure, liquid level, temperature, flow, motion, 
- voltage or current. 


nst * . > 
bb, When writing, ask for Bulletin 424W. 
ver 
ing 
ich THE BRISTOL COMPANY, WATERBURY, CONN. your office or other 
in- Branch Offices: Akron, Birmingham, Boston, Chicago, Detroit, Los Angeles, 
nds New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Seattle. central headquarters 
Canada: The Bristol Company of Canada, Limited, Toronto, Ontario. 
England: Bristol’s Instrument Company, Limited, London, N. W. 10 
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easier to use 
SMOOTH OPERATION 
ASSURED UNDER 
HEAVY DUTY... 
Available in several single and double drum 
models with various types of power take-offs 


and other equipment for mounting on any 
standard truck. Designed to insure light 


weight and simplicity combined with rugged. | 


ness and the ultimate in safety under heavy 
duty operation. Adopted as standard equip- 
ment by many utilities. 


DERRICKS 


AND CAPACITIES 


IN SIZES 
FOR ANY 
HEIGHT 
AND 
WEIGHT 
OF POLE. 


Highway pole 
derricks are 
made of a spe- 
cial heat treated 
seamless stee| 
tubing and con- 
tain a high fac- 
tor of safety and 
dependability 
under all operat- 


ing _ conditions. | 
Easily and 
quickly assembled | 
and disassembled | 


Used as standard 
equipment by 
many utilities. 


IGHWAY 
Na Ta 


EDGERTON, WISCONSIN 


120 (1630) 


| city-owned power system, but the power 


company obtained an injunction prohibiting 
| federal participation in the project. The 
amended injunction, Mr. Markwell  ex- 
| plained, is similar to the amended Memphis 
| injunction, recently granted, which per- 
| mitted that city to proceed with its power 
| plant, provided PWA put up no money 
| toward its construction. 


CARUTHERSVILLE, Mo.—Arkansas-Missouri 
Power Company was recently advised by 
City Council to make no further expendi- 
| tures, extensions or improvements to its 
|light and power plant and distribution 
| system as there is a possibility that Council 
| may call another election soon on the ques- 
| tion of issuing bonds for the construction 
| of a municipal light and power plant and 
| distribution system. The company’s local 
| franchise has expired. A proposal that the 
| city issue bonds for a municipal plant was 
| defeated two years ago. However, the coun- 
cil informed the company it believes a ma- 
| jority of the citizens now favor a city- 
owned plant. A municipal plant would 
| cost approximately $210,000. 


Ausurn, Nes.—Citizens have authorized 
| the purchase of the Western Public Service 
| Company plant and lines supplying Graf, 
Johnson, Nemaha, Brownville and Howe in 
| a recent election. City Council is planning 
| to proceed with condemnation proceedings, 
if necessary. 


ArNoLD, Nesp.—Citizens have approved a 
| $70,900 bond issue to purchase a municipal 
light and power plant. 





McCoox, Nes.—Voters have rejected a 
proposal to issue a franchise to the McCook 


| Public Power District. 


| Campen, N. J——New Jersey Assembly has 


| defeated by three votes a bill designed to | 


permit the city to construct a municipally 
owned electric power plant. The measure 
| would remove the debt limitation on mu- 
| nicipally owned electric power plant. The 
measure would remove the debt limitation 
on municipal borrowing for projects con- 
| sidered _self-liquidating. 


bill will be permitted. 


FLANDREAU,  S. 
again May 3 on the question of issuing 
$169,000 in revenue-bearing bonds to finance 


| the construction of a municipal light plant. | 


Formalities for calling the election on that 


ordinance calling the election. 


Court has granted the application of the 
Texas Power & Light Company for an in- 


of $240,000 of revenue bonds, voted recently, 
for the construction of a municipal electric 
light and power plant. The plaintiff com- 
pany in its petition contended that the 
bonds are invalid because there is no law 
authorizing their issuance for the purpose 
intended. 


PortsmMouTH, VAa.—City Manager Charles 
Harper has stated that he has been advised 
| by City Attorney R. C. Barclay that the 
action to be brought by the city to test the 
right of the Virginia Electric & Power 

Company to use the city’s streets will have 

to be instituted in Richmond, where the 
main office of the company is located. The 
question involved is whether the company 
| has a perpetual right, as it claims, or not. 





| In the meantime the city is continuing its | 


| efforts to obtain federal funds with which 


| to finance the construction of a municipal | 


| electric light and power plant, an applica- 


i 


| tion for which money has been submitted 


ito PWA. 
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Because the vote | 
was 31 to 28, future reconsideration of the | 


| 
D.—Citizens_ will vote | 





| date were completed when the Council gave | 
final approval on the third reading of an 


SuLpHUR Sprincs, Tex.—State Supreme | 


junction restraining the city from disposing | 
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STAINLESS STEEL* 
| fencing .. . 


For 54 years PAGE has been identi- 
fied with the most famous firsts in 
fencing. America’s first woven wire 
fence was made by PAGE in 1883. 

With no manufacturing obligation 
to any one metal, PAGE is the only 
fence consistently identified with the 
greatest names in metals. Page- 
Allegheny Stainless Steel fencing was 
pioneered and perfected to provide 
immunity to rust without protective 
coating, great tensile strength allow- 
ing use of lighter gauge wire, long life 
and sheer beauty. 


*ONE OF 5 SUPERIOR 
FENCE METALS .... 


PAGE FENCE is offered in 5 superior 
metals to meet every condition in 
fencing—Page P-12 Copper-bearing 
Steel, Page-Armco Ingot Iron, Page- 
Alcoa Aluminum, Page-Allegheny 
Stainless Steel and Page genuine 
Wrought Iron. PAGE is prepared to 
recommend impartially the metal best 
suited to the fence location. 


This Label — Your Guarantee 


This PAGE P-12 label identifies 
PAGE galvanizing guaranteed to 
withstand a minimum of 12 one- 
minute dips by the industry's 
standard Preece Test. This ap- 
plies to fence fabric, exclusive 
Page Wing-Channel Line Posts. 
top rail and fittings—your guarantee of high- 
est resistance to rust throughout. 


92 ASSOCIATION MEMBERS 


92 Page Fence Service Plants blanket the 
country. Each is an organization of fence 
experts rendering complete fence erection 
service, preliminary consultation and cost 
estimates—with complete responsibility. All 
are associated to serve you, wherever you are. 

Your inquiry, addressed to any of the 
offices listed below will bring complete Fence 
Facts and the name of the Page Fence 
expert nearest you. 


Page Fence is a product of the Page 
Steel & Wire Division of American 
‘Chain & Cable Company, Inc 


PAGE FENCE ASSOCIATION 
Bridgeport, Connecticut 


NEW YORK PITTSBURGH ATLANTA 
CHICAGO SAN FRANCISCO 


America’s First Wire Fence— Since 1883 





















AmerTren transformers offer 
inherent self protection .. . 


Stamina . . . power of endurance under adverse conditions of operation 

. self protecting against damage from lightning surges and momentary 
short circuit. These are characteristics intrinsic in the design and con- 
struction of AmerTran Distribution and Power Transformers. They are 


the result of years of manufacturing experience, correct design, skilled 






























nti- . “a+ 4 . 
in workmanship, good materials, adequate facilities and proper testing. Cer- 
wire tified data on surge tests and standard commercial tests (available on re- 
3. : P : ; 
Hon quest) substantiate these claims. May we submit performance specifica- 
= tions covering AmerTran Transformers for your requirements. 
e 
age- 
was 
ws AMERICAN TRANSFORMER COMPANY 
tive 
low- 178 Emmet St., Newark, N. J. 
r life 
OR SPECIFICATIONS Ask about these AmerTran 
Above FEATURES 
ee Core-and-coil assembly 
; of AmerTran Power 1. High turn-to-turn insulation. 
er10r Transformer — illus- 2. Linear surge-voltage characteristic. 
in trating three - phase, 3. Fully bal d i desi 
se core-type unit with J. Bully Detanced coll cesign. 
aring section wound coils. 4. Coils vacuum impregnated. 
Page- 5. Rigid core construction. 
heny Right 6. Optimum impedance characteristic. 
suine AmerTran Type CT 7. Electrically brazed connections. 
ed to oe r Transformer 8. Tanks pressure tested. 
complete with all i 
1 best gullies’ eesmmaiiin 9. External parts rust resistant. 
ntee ER 
entifies 
iteed to 
12 one- 
justry’s 
‘his ap- 
cclusive 
> Posts. 
of high- Ask for SURGE PROTECTION 
c Through experience gained in developing 
5 ot. large modulation transformers for broad- 
BER alog No. 116 casting, AmerTran engineers have obtained 
ket the valuable data relative to the proper coll 
of fence = om constants for frequencies of 300,000 to 
—a 500,000 cycles. The application of these 
it All same principles to power transformers has 
vena resulted in the design of units with sub- 
+ of the stantially straight-line surge-voltage char- 
te Fence acteristics—units self protected against 
e Fence damage from lightning. 
» Page 
>rican 
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eo Si 1901 
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OLIVER 
CLEVISES AND GUYING 
MATERIAL MEET EVERY 
CONCEIVABLE REQUIREMENT 


Forged for strength . . . shaped by the most 
modern methods which assure absolute uniformity 
in shape, dimension and fit. . . galvanized by the 
Oliver Double Dip Hot Galvanizing Process assur- 
ing maximum resistance to rust these are ad- 
vantages that make Oliver Clevises and Guying 
Material preferred everywhere. 


OLIVER IRON and STEEL CORP. 


PITTSBURGH, PA. 


Sales Opportunities 


Cuicaco, Itt.—Commonwealth Edison _ 
Company has filed plans for new two-story 
power substation at 4243 West Grand Aye 
nue, to cost over $85,000, with equipment, 
Company also has approved plans for add. 
tion to transmission terminal on South Cray. — 
ford Avenue, and for addition to cable 
house on North California Avenue. 


Detroit, Micu.—Diesel Engine Division 
of General Motors Corporation, General * 
Motors Building, Detroit, recently organ. 
ized, plans installation of heavy-duty mo 
tors and controls, regulators, transformers 
and accessories, electric hoists, conveyors 
and other equipment in new _ multi-unjf’ 
engine-manufacturing plant on 75-acre trag| | 
of land at Detroit. Entire project will epg 
over $600,000. 


Granp Istanp, Nes.—Hall County Rural 
Electrification Association, Grand Island, 
Charles X. Miller, chairman, recently organ. 
ized, plans primary and secondary lines for | 
rural electrification in Hall and neighbor. 
ing counties, totaling about 250 miles, with 
outdoor power substations and service facili.” 
ties. Cost close to $250,000. Financing is 
being arranged through Federal aid. 0. R. 
Tolman, Barkley Building, Lincoln, Neb, 
is consulting engineer. 


ANNAPOLIS, Mp.—Bureau of Yards and 
Docks, Navy Department, Washington, D. 
C., receives bids (no closing da‘e stated) 


ae 20 for extensions and improvements in elec: 
OT LOF Set MONTES Seni a 


——————— , iia lineata secondary feeders and branch circuits, ete,’ 
APPROVED AND ACCEPTED SINCE 1894 (Specifications 8454). 
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STEEL 


STRAND « WIRE 


PRODUCTS 


STEEL STRAND MADE TO 
RIGID SPECIFICATIONS 


@rapo Galvanized Steel Strand is a highly special- 
ized product scientifically manufactured under direct 
laboratory supervision. Each grade and size is pro- 
duced from start to finish to meet the exacting de- 
mands of the service for which it is intended. Each 
wire used in forming a particular size and grade is 
made from the same special steel, processed in the 
same way, and galvanized by the @rapo Process. 

For further information consult the nearest distribu- 
tor of Crapo Galvanized Products, or write direct! 


INDIANA STEEL & WIRE CO. 


Muncie, - - Indiana 
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NASHVILLE, TENN.—Gray & Dudley Com 
pany, Third Avenue North, plans installa 
tion of heavy-duty motors and controls, regu: 
lators, conveyors, electric hoists and_ other 
equipment in new additions to stove-mant 
facturing plant, including two-story sheet 
steel fabricating works. Work will begin 
soon. Cost over $350,000. 


NEILLSVILLE, Wis.—Clark County Electric 
Co-operative, Inc., Wallace J. Landry, Neills 
ville, secretary and treasurer, recently or 
ganized, has plans maturing for primar 
and secondary lines for rural electrifica 
tion in parts of Clark, Marathon and Taylor 
Counties, totaling about 700 miles, with 
power substations and _ service facilities 
Fund of $700,000 has been arranged through 
Federal aid. Plans also are under advise 
ment for construction of new steam-electric 
generating station to cost about $150,000. 
for power supply. E. B. Wayts, Tenney 
Building, Madison, Wis., chief engineer 0! 
Wisconsin Rural Electrification Administra 
tion, is engineer. 


Cuicaco, Int.—Chicago Molded Produc: 


| Corporation, 2145 West Walnut Street, plans 


installation of motors and controls, reg! 
lators, conveyors and other equipment . 
new one and two,story plastic molded pro 
ucts manufacturing plant on North Sacra 
mento Avenue. Cost about $170,000. Austin 
Company, 510 North Dearborn Street, * 


engineer. 


Kansas City, Mo.—Kansas City Power § 
Light Company has authorized plans fo 
new one-story power substation on 1 
Forty-third Street, near Myrtle Avenue, fo 
which it is expected to ask bids early 
summer. Cost about $100,000, including 


| equipment. 


Kinston, N. C.—Plans_ extensions an’ 
improvements in municipal electric powe 
plant, including installation of addition@ 
equipment. Bond issue of $75,000 has been 
authorized for project. 
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HEIR PERFORMANCE BACKS UP THE 
UDGMENT OF THE MAN WHO BUYS THEM 


Ratings up to 15,000 volts. 
Brass-Bushed for efficiency. 


Write for samples and com- 
plete information. 


OWENS-ILLINOIS GLASS COMPANY, HEMINGRAY DIVISION; MUNCIE, INDIANA 





1 MODERN POWER LINE INSULATION 


LEZ INGRAY¢er|INSULATORS| 



































































































Insist on 


LONG LEAF YELLOW PINE POLES 


. . » for maximum strength and durability. Possessing 20 per cent greater 
strength than the nearest similar species, according to Joslyn Catalog No. II, 
Long Leaf Yellow Pine underwrites substantial savings in maintenance costs. 


DIXIE Poles 
Long Leaf POLES 


Produced in ample supply for schedules of any size. For 
clean-bodied stock and uniform grading, specify Long Leaf 
Yellow Pine Poles bearing the DIXIE Brand on each pole. 


JACKSON LUMBER COMPANY 


CRoss ety 








Way -- - 


Make the Line Joints with - - - 


NATIONAL SPLICING SLEEVES 


You'll get uniform line joints that are 
quickly and easily made—that have maxi- 
mum strength and low resistance when 
you make the splices with National Single 
Tube Splicing sleeves. These sleeves are 
exact to size and are carried in a wide 
range from 10 B & S to 500,000 C M. 
Write today for prices and samples. 


THE NATIONAL 


TELEPHONE SUPPLY CO. 


5100 Superior Ave. . « Cleveland, Ohio 





LOCKHART, ALABAMA 


WATZEK GATES INDUSTRY 
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Do the Job the 
MOST PRACTICAL 
and EFFICIENT 









Fort Baker, Catir.—War Department, H 
D. Artillery Enginéer, Fort Winfield Scot, 
Calif., receives bids until May 15 for new 
subterranean cable between Fort Baker and 
Fort Barry (Proposal 2). 


Winpsor, Ont.—Chrysler Corporation, 341 
Massachusetts Avenue, Detroit, Mich., plans 
installation of motors and controls, convey- 
ors, regulators, transformers and accessories, 
electric hoists and other equipment in new 
addition to plant Windsor, to be used for 
automobile parts manufacture. Cost about 
$2,000,000. 


Hamitton, Mont.—Ravalli County Elec. 
trical Association, Hamilton, Thomas R. 
Glass, president, will take bids soon for 
primary and secondary lines for rural elec. 
trification in Central Bitter Root Valley 
area, approximating 125 miles, with power 
substation and service facilities. Appropri- 
ation of $125,000 has been secured through 
Federal aid. Power will be secured from 
transmission lines of Montana Power Com. 
pany. Dwight Henderson, Spokane, Wash., 
is consulting engineer. 


Covincton, Va.—Has preliminary plans 
under way for new municipal electric power 
plant, including distributing lines. Cost 
about $400,000. Figancing is being ar- 
ranged through Federal grant and loan. 


Betuespa, Mp.—Potomac Electric Power 
Company, Washington, D. C., has approved 
plans for new indoor power substation at 
Bethesda, for which superstructure is sched. ~ 
uled to begin in May. Cost over $75,000 
with equipment. 

AmBLEr, Pa.—Keasbey & Mattison Com- 
pany, Maple Avenue, plans installation of 
motors and controls, regulators, conveyors 
and other equipment in new addition to 
asbestos products manufacturing plant. Cost 
over $500,000. United Engineers & Con- 
structors, Inc., 1401 Arch Street, Philadel- 
phia, Pa., is engineer. 

Cotumsus, Ga.—Georgia Power Company, 
Atlanta, Ga., plans installation of under- 
ground conduit system on Broadway and 
other streets in business area at Columbus, 
to replace present overhead lines. 


FARMINGTON, Minn.—Dakota County (o- 
operative Electric Association, Farmington, 
C. H. Gelder, manager, will take bids soon 
for primary and secondary lines for rural 
electrification in parts of Dakota, Goodhue. 
Rice and Scott Counties, totaling about 200 
miles, with outdoor power substations and 
service facilities. Fund of $234,000 has 
been arranged through Federal aid. Banister 
Engineering Company, 556 North Prior Ave- 
nue, St. Paul, Minn., is consulting engineer. 

Rocuester, N. Y.—Eastman Kodak Com- 
pany, Kodak Park, plans installation of mo- 
tors and controls, regulators, conveyors an 
other equipment in connection with ex- 
pansion and improvements at Rochester and 
Kingsport, Tenn., plants, the latter being 
operated in name of Tennessee Eastman 
Corporation, including new building units 
at both places. Fund of over $700,000 will 
be used for this program during 1937. Work 
has begun at Kingsport and will soon be 
placed under way at Rochester. 

Sewarp, ALAsKA--Receives bids until 
June 7 for municipal electric power plant. 
using diesel engine-generator units and ac: 
cessories. Cost estimated close to $100,000. 
Hubbell & Waller Engineering Corporé 
tion, Alaska Building, Seattle, Wash., 1 
consulting engineer. 

Lincotn, Nes.—Plans extensions and im 
provements in municipal electric station and 
water plant, including installation of ne’ 
equipment. Cost about $170,000. Black & 
Veatch, 4706 Broadway, Kansas City, Mo. 
are consulting engineers, 
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ben employes’ eyes have it all their own wa” 

when you finish interior surfaces with Pittsburgh 
Glorified Light Paint. Then soft-toned walls and 
ceilings scientifically control and diffuse light— 
natural and artificial. Glorified Light soon pays for 
itself with greatly improved lighting at no increase 
in Current cost. 


Pittsburgh scientists, working with acknowledged 
authorities on sight and light, have perfected three 
Glorified Light systems to meet different plant condi- 
tions. You can read all about this marvelous improve- 
ment in industrial lighting in our interesting book 
“Glorified Light’. Use the coupon to get your copy. 


Pittsburgh Plate Glass Company, Paint Division, 
Pittsburgh, Pennsylvania. 


Pittsburgh carefully guards each step in the manufacture of 
its paints, thus insuring uniformity of quality. Each Pittsburgh 
paint passes strict laboratory tests for quality. 


2 ceonenagoer 
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THE THREE GLORIFIED LIGHT SYSTEMS 


The Snolite System is intended for use in plants with 
normal interior exposures. 

The Snotex System is designed for use under abnormal 
conditions except where fungus growth is present. It 
stubbornly resists discoloration from humidity, fumes, 
gases and lack of daylight. 

The Funguside System checks the growth of fungus and 
improves lighting conditions. It is designed for use in 
plants where fungus exists or may be expected. 


Copr. 1937 Pittsburgh Plate Glass Co 


Pittsburgh Plate Glass Co., 
Paint Division, Dept. EW-5, Pittsburgh, Pa. 


Address. 
e Cie —___. : si cnsitioccsiseaics ti 








SEND FOR 
THIS BOOK 


Please send me, free, your new book, “Glorified Light”. 
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BOOK REVIEWS 


Careers After Forty 


By Walter B. Pitkin. Published by Whi: 
tlesey House (McGraw-Hill Book Company ), 
New York 278 pages. Price, $1.75. 


Electrical factors pop up in several places 
in this book, but its primary interest to 
the electrical industry reader who knows 
many in it who had to start a new career 
during the past seven years is the exhilarat- 
ing way in which Pitkin shows that careers 
(as well as life) can begin at 40. Half the 
index is devoted to names of individuals 
all over the country who began afresh and 
outdid their former attainment. In the pro- 
fundity of cases, the author makes each 
a “pep” talk, often letting the cited person 
use his own re-energizing language. Anyone 
past 40 and seeking a new career is beyond 
redemption if he or she is not inspired with 
confidence by the book. 

Pitkin has some pretty vigorous castiga- 
tion for employers who refuse to consider 
the past-forties employable and meanwhile 
exploit youth. He quotes a magufacturer 
as asking why utilities don’t put several 
hundred engineer-designers to work creat- 
ing “new and better things fot the small 
home to use up electricity, especially off- 
peak. ... We haven’t even begun to use 
electricity as we should. ... that means 
cheaper and better domestic appliances. . 
and many more kinds, too.” 

The book closes with a socialistic scheme 
of setting the unemployed youth of America 
to work to produce what the superannuated 
population needs for decent retired sub- 
sistence. In return, the mature 60-70-year 
component of the latter group would be the 
teachers and supervisors of the conscripted 
youth group of 16-19 years. In this con- 
nection, Dr. Townsend, Huey Long, Gerald 
Smith and Father Coughlin are coupled with 
the cognomens “quacks” and “pests.” 
















Type WD 
Watt Demand 
















Absence of timing mechanisms, and a construc- 
tion using few moving parts, all of which move 
very slowly, eliminate the necessity of frequent 
test and repair in Lincoln Demand Meters. 


SEND FOR YOUR COPY OF CATALOG TO: 


LINCOLN METER COMPANY 


SPRINGFIELD. ILLINOIS 




























How to Weld 29 Metals 


By Charles H. Jennings. Published by 
Westinghouse MJlectric & Manufacturing 
Company, East Pittsburgh, Pa. 100 pages, 
illustrated. Price, 50 cents. 


Specific data on passes, current, electrode 
diameter, welding speed and electrode con- 
sumption are given for making all kinds of 
welds with 29 metals and alloys. The 
correlation of chemical and physical proper- 
ties of base and welded material is given 
in other tables. Besides, there is running 
discussion of the technique in making im- 
proved welds. The information should help 
welding operators to make good welds with 
less effort and more certainty. 
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One of the McGILL machines used for testing Levolier Switches at 
more tha:. 30 pulls per minute lighting six 100 watt lamps each time. 















Users and makers of fractional 
horsepower motors, especially, 
like the way Levolier Switches 
hold up. No wonder: They are 
put to tests more severe than re- 
quired by Underwriters’ Labora- 
tories. And every individual 
switch is tested cold, on full No. 41—Only %-inch thick 
load, before it leaves the factory. 


MSGILL -Zezeier SWITCHES 


Pa 
















Directory of 
New England Manufacturers 


Published by George D. Hall, Inc., Boston, 
Mass. 724 pages. rice, $15. 





A few of the switches in the wide eee ma ne 1000-watt 
Levolier line include: nigh intensity lamps. Vf 
cil tor 
No, 41—Smallest 6-amp. switch for con- No. 1039—Same, except with link. s = we a . — “oe 7 - ee rufac- 
duit boxes, canopies, fixtures, etc. No. 1020—10 amp. 2-circuit switch for information about New England manul: 
No. 38—Same, except with link for sub- 2-filament, 3-light lamps, up to 1250 turers are the foundation for this compila- 
stituting for any link desired removed watts. tion of 17,000 enterprises. Principal officers 
from original fixtures. Saves rewiring. No. 1029—Same, except with link. are named, including sales manager and 


purchasing agent, alphabetically arranged 
by firm name. Here are listed also the 
products made, capital rating and number 
of employees. This section has 450 pages: 
Remaining sections give (1) geograyhical 









MSGILL MANUFACTURING CO. 
; VALPARAISO, IND. eae 
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T. the everlasting watch along the coast, 
SYNTHANE laminated bakelite makes one vital 
contribution—dependability of the insulation 
in lighting and signalling circuits. Put that reli- 
ance into your product by using SYNTHANE. 


SYNTHANE is a material possessing a combi- 
nation of many desirable properties—electrical, 
mechanical, chemical and physical—for many 
Purposes. Write for information and data sheets. 


SYNTHANE CORPORATION, Oaks, Penna. 


SYNTHANE LAMINATED BAKELITE 


SHEETS « RODS e 


TUBES « 


FABRICATED PARTS 





@ Millions in use, yet nota 
single complaint during the 
past year is the record of 
Fargo Unit Connectors. 


The Fargo one-piece design 
has no parts to lose, is al- 
ways threaded. It insures 
high compression at low 
wrench torque. Joints are 
high in conductivity, low in 
voltage drop. Jaws are vibra- 
tion - proof. Built of high 
strength, distortion-proof 
copper alloy, Fargo Connec- 
tors stand repeated use. 


Write to Line Material Co., 
South Milwaukee, Wisconsin, 
for full details. 


Made by 
Fargo Manufacturing Co. 


DISTRIBUTED BY 


YY 


CTT avis UVa K 
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panies. 


| Hill Book Company, 330 West 42d Street, 


| metrical component method of analyzing 





}and Steinmetz to Faraday and Arago. Then | 
‘the author takes up the mathematical pro- 
'cedure of resolution of polyphase quanti- 


| applied to transmission impedances in their 


breakdown by state and city, (2) a products 
classification and (3) a brand name section. 

Editorial co-operation of the New England 
Council (an outline of which is also in- 
corporated) has aided in making this a 
much-needed directory which displays the 
territory as an area both producing and con- 
suming the products of industry. 


The Objective Rate Plant 
for Reducing the Price of 
Residential Electricity 


By William F. Kennedy. Published by Co- | 
lumbia University Press, New York. 85 pages. 
Price, $1.25. 

Virtue is attributed here to the objective 
rate because it affords rate reductions that | 
could not happen if the company were ex- 
posed to the financial hazard of an outright 
rate reduction, especially in an uncertain 
economic period. Analysis of the history | 
and results of the innovation on the Com- | 
monwealth & Southern system is thorough, | 
it is manifest that there was ample access 
to the “company’s experience and, in fact, | 
the company was anxious to make the 
(Columbia thesis) report available in book 
form.” 

It is made clear here how an objective 
rate has merits lacking in a conventional 
promotional rate, and especially how it shifts 
customers into higher brackets without mak- 
ing the inducement so low as to hazard 
requisite over-all revenues. The element of 
discrimination is canvassed and so is the 
question of time limit in full transition to 
the objective schedule as the sole rate. 
While the analysis is principally confined 
to the C & S experience, there are data | 
about the objective rates of 49 other com- 





| Applications of the Method 
of Symmetrical Components 


By Waldo V. Lyon. Published by McGraw- 
New York. 575 pages, illustrated. Price, $6. 
History of the development of the sym- 


unbalanced polyphase systems is traced back 
through Fortescue, Stokvis, Ferraris, Tesla 


ties into sequence components and _ their | 
measurement. The evolving technic is next | 





mutual and capacitance aspects. Two- and | 


| three-winding transformers in a variety of | 


connections are, thereafter, subjected to the | 


| method of symmetrical components. Power | 


networks and their fault currents take the 
extensive closing (tenth) chapter. 

Nearly half the book is devoted to elec- | 
trical machinery in the induction and syn- | 


|chronous forms. The induction motor and | 
| phase converter are treated first from the 


standpoint of their terminal characteristics 
and then as to their internal reactions in 


|such categories as frequencies, loss, torque, | 


vector representation, saturation. The syn- | 
chronous machines are first framed in the | 


| ideal status and then, taking cognizance of 


|commercial machines under fault or distor- 
| tion conditions, the analysis is derived and | 


| applied. 


In short, this book (aimed toward M.I.T. 
graduate students) is a comprehensive, 
thorough and logically arranged treatise on 
the analysis of unsymmetrical régimes in 
motors, transformers, alternators and lines 
by manipulation of the resolved symmetrical 
components. 


| 
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“HIPOT" 


INSULATOR TESTERS 


AND 


“HIPOT™ 


POTENTIAL INDICATORS 


are made and sold in the U.S.A. 


by ROLLER-SMITH COMPANY 


Send for Catalog D-11, 
Sections 1 and 2 





MAIN OFFICE 


237 Broadway, NEW YORK 


WORKS 


Bethlehem, Pennsylvania 
Sales Agents in Principal Cities 


in United States and Canada 


This powerful pruner cuts closer, is stronger 
than any other similar tool on the market. 
Can be operated in close tangled growth; 
cutting easily and cleanly branches up to 
1/2” in diameter. No trouble with spring 
breakage. 

Here is the only pruner with the famous 
Seymour Smith "Center Cut" construction; 
safety catch to lock blade closed; one piece 
tempered tool steel blade; reinforced hook; 
extra long life spring; ball bearing pulley: 
highest quality chain; unbreakable iron head. 


Designed by experts for experts; demanded 
by public utility companies everywhere, it 
will pay you to write for literature and prices. 


SEYMOURSMITH «@ SON, Ine. 


‘115 Main Street 
OAKVILLE, CONNECTICUT 





